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LARYNGEAL CARCINOMA 
B TIRUMA.L RAO, fjjos, dx-o, rao bahadur. 
Surgeon, Ear, Nose & Throat Department, 

King George Hospital, Viaagapalain 

ISTRODUCnON 

It IS the discov’cry of the larj-rgoscope in 1855 that laid 
the foundations for the accurate studj of laryngeal cancer dearlj 
marking it off from the granulomas Pnmarj cancer of the 
laiynx, honei’er, continued to be regarded as a rare disease 
and It took some decades more before it was recognised that 
intrinsic disease preponderated over the extrinsic cancer of the 
latynx This was mostly possible due to the work of Butlm 
and Semon. Here are some published figures^ 



Intrinsic 

Extrinsic 

Total 

Semon 

136 

76 

212 

Chevalier Jackson 

93 

43 

141 

Gabnel Tucker 

144 

56 

200 

Schmiegelow 

36 

12 

48 


FrequbxCi 

It IS still generallj true to saj that cancer of the latyru^ 
15 uncommon as compared to the occurrence of caremoma m 
other parts of the bodj 

In England, out ot every 100 deaths from cancer 21 ^te 
of tlie stomach, and 1 8 of the larynx. In U SA there is one 
death from laryngeal carcinoma to forty from caronoraa of the 
stomach ’ 


relaUve inadence of cancer in India but registration of 
deaths here as yet cannot be relied upon as of any real 
saentific value. 

CtASSmCATIOS 

It IS now more than half a century sulce Knshabef 
proposed the classification of laryngeal caremomata into 
extrinsic^ intrinsic and mixed types It has 'served to Separate 
a group of growths confined to the Interior of the larvnx, 
of slow progress, remaining localised for a long time and 
very amenable to treatment, from those ansmg from the 
margins and posterior surface of the larynx whose onset iJ 
insidious, progress comparatively more rapid and attended with 
early glandular metastases In spite of this clearly defined 
classification there has been some confusion and vagueness both 
in the application and interpretation of the terms mtrinsic 
and extrinsic with reference to the caranoma of larynx. St. 
Clair Thompson' observed m 1939 that cancer rarely ^ 
bnginates in the ventricular bands or the mterarytenoid region 
but that the ventnde and subglottic regon do give nse 
occasionally to malignant growths and therefore suggested 
that we should limit the term laryngeal cancer* to manifesta- 
tions of this disease around the glottis, and give the title 
'cancer of the hypopbarynx’ or ‘laryngopharynx’ to the various 
mamfestations which have been vaguely grouped togeher as 
c-xtrinsic cancer of the larytLx This is also in accordance 
with the views of Wilford Trotter' and the American 
laiyngologists, New and Figi," ilcReady* and others I 
prefer this classification to the older one. Disease of the 
epiglottis need not perhaps be considered as separate entity 
by itself as proposed later by St. Oair Thomson himself m 
1939* 


From a study of the number of in-paticnts treated m the 
King George Hospital, A^iragapatam, for malignant tumours 
(lunng the period from ] 936-^0 it is found that 29 cases le, 
" per cent were of the laotix and laryngophamix and 61 ir, 
•1 per cent of the oesophagus and stomach out of a toWl of 
H99 The 2 per cent of laryngeal caranoma closely corresponds 
0 * e Englich figures But the inadence of gastnc carapoma 
ippcars to be stnkingK low as compared with its death-roll 

rarying rtro 21 per cent m England to 66 per ceiit m 
Gicckosnvokia 


Secondh, It has np both m England and Ame 
hat not onlv there hat been m recent years an increase 
he mortality from cancer m general but that relatively 
actu^Ij caranoma o, the larynx is on the increase.- ‘ ' 

IS, of course, a ter correcuon ta, made for the average incr^ 
in the age of tlie population The increase m cancer morU 
IS perhaps panlv exp' caVe bv -easov of no'c acen 
registration It wou’d be ,r erctirg to mi^-.ga-c 


The number of patients suffering from malignant growths 
of the larynx and the laryngopharynx adrmtted m the Ear, 
Noae and Throat Department ot the King George Hospital, 
^ lagapatam, dunng the course of last IS years is only 75 
•Ys such my experience is very limited but for a disease 
which IS so uncommon I think it is worth while plaang it on 
record 

Cancer of the larynx was discovered in 12 cases and 
cancer of the laryngopharynx in 63 cases Of the latter, from 
a study of thdr history and symptomatologv , $ix cases 
appeared to be intnrsic or pnmarily laryngeal but became 
cxtnnsic or laryngopharyngeal by extensioi. These were 
called 'mixed accordmg to the older class ficaooi of Knshaber 
Even then inadence of a to*al of IS cases of laryngophary~gcal 
diiease is at a considerable variance w-th the cxpenerce o' 
th- great authoniics alreadv ci*eu- It vou'd appear hov ever 
tha* the figures rlcd by J-cm rc-Ujed u-cstij *0 trt - p-iva*e 
cases whereas the figures fu-n «b;d by rre are entirely o' the 
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hospital So far as the hospital expenence goes, the largest 
number first seen appear to be in the cxtnnsic stage even m 
the West 

St Clair Thomson” ates, "m Philadelphia General 
Hospital not one was hmited or suitable for a laryngofissure 
m a senes of 75 cases” 

MacKenty^ says, "for some unexplained reason 1 rarely 
see the incipient case, only rarely does a caranoma amenable 
to thyrotomy present itselt" 

Beck and Guttman” remark, "The largest number seen 
were extnnsic” In any case tlie relative inadence of the 
disease in the larynx and laryngopharynx in India is a point 
for further observation. - 

Etiology 

The essential cause of the disease remains as obscure 
as that of caranoma in general St Oair Thomson” concludes 
Its discussion thus —"We are thus dnven back upon the words 
of Bacon, ‘The inquisition of Final Causes is barren and like 
a virgin consecrated to God produces nothing ‘ ” 

Jackson” reduces the expression of the problem to the 
following formula — 

A + S + C + I+ F+a + T+H + XYZ = E. 

in which A equals age, S, sex, C, seraJe changes, I, irntation, 
F, frustrated repair, a, alcohol, T, tobacco-smoke, H, heredity, 
XYZ, factors, the as-jet-undetermined and E, etiology The 
problem remauis a formula because we cannot interpret XYZ 
According to the present conception the etiological factors may 
be divided into intnnsic and extrinsic. 

Ietkixsic H(fredtty — There is first of all a general 
constitutional susceptibility to cancer There is also secondly 
a local susceptibihty or "organ infcnonty" which vanes with 
age, sex and race 

Age — Below is given in a tabular form the Inadence of 
the disease according to age and sex 


Up to 20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

Total 

Female 1 

5 

12 

3 

2 

0 

0 

23 

Itale 2 

6 

16 

19 

8 

I 

0 

52 

Total 3 

11 

28 

22 

10 

1 

0 

75 


In this senes, 7 per cent of the females and 46 per cent 
of the males are under the age of 40 years and the maximum 
inadence is in the fourth decade in the female and the fifth 
in the male, whereas in U SA the maximum inadence is in 
the seienth decade’' This is partly accounted for by the fact 
that 41 per cent of the cases in this senes are of the post- 
cncoid area which has been observed to occur earlier than 
cancer elsewhere In this senes there is a female and a 
male of 20 years both presenting an epithelioma of the post- 
cncoid area histologically confirmed If age and senile 
changes in epithelium are factors m its causation, it is possible 
that cancer manifests at an earlier age in the Indian people 
who have a shorter expectation of hfe. 

Ser — The site of the disease is shown below as manifested 
itsdf in each sox in thi^ senes 



Site 

Male 

Fetitalc 

Total 

I 

Intnnsic 

10 

2 

12 

U 

Extnnsic, excluding 


V 



postcncoid 

27 

5 

32 

lU 

Postcncoid 

IS 

16 

31 


Total 

52 

23 

75 


Excluding postcncoid area, cxtnnsic as well as intnnsic 
disease is five times more common in the male than m the 
female. The disparity of inadence m the sexes is not so 
great as m the statistics of the West, but it is still very 
marked. It has been said that as women susceptible to cancer 
develop it in the uterus or breast its inadence in other organs 
common to both sexes remains low m women as compared to 
men While this explanation appears to be satisfactory as far 
as it goes, Chevalier Jackson” doubts if it can explain also the 
extreme disproportion of man getting aflfected in the larynx 
twelve times more frequently than woman. Equally puzzling 
has been the observation of Logan Turner” that caranoma 
in the postcncoid area is seven times more frequent in women 
than in men. An explanation for this startling dispanty was 
looked for m the operation of the extrinsic tactors It is 
diffiailt to say whether tea drinking or use of hot fluids 
irntating this region have anything to do with it There 
IS also a parallel instance to this, of the preponderance of 
high oesophageal cancer m men in China where they eat 
hot rice. As regards this domestic custom there is no 
difference behveen China and India It looks as if there is 
some causal relationship between taking hot imtant dnnks 
and 'foods and the postcncoid cancer, for in this senes 50 
per cent of the extnnsic cases are of the postcncoid area 
and the number is about equally divided betweea the sexes, 
men 15 and women 16 This needs further study 

Hormonal stimulation is another factor which is under 
investigation ” 

FIxtrinsic — The presence merely of general constitutional 
susceptibility and a constitutional "organ infenonty” are not 
enough to start the neoplastic process The operation of -a 
third faetbr, an extnnsic factor such as chronic irntation, 
trauma, viruses, parasites, etc., is essentia] The extrinsic 
factors have been again classified into” 

1 factors which cause the pnmary caranomatous bias, 

2. those which enable the biased cells to manifest their 
caranogenic capaaties , 

In tar, a chronic imtant, the two factors are combined bu^.^ 
not always closely assoaated Of all the known extnnsic 
factors, chrome irntation is the most important so far as the 
present subject goes Mention must be made of some of its 
sources such as alcohol, tobacco, dust and vocal abuse but 
prease data are not available with regard to the actual number 
exposed to the r effects in tins senes It must be pointed 
out, however, that a large number of the poorer class of 
patients of both sexes m the area of Vizagapalam are invete- 
rate smokers Leukoplakia and cancer of the hard palate are 
very much more common m women w’ho smoke with the 
lighted end of the cigar inside the mouth evidently to escape 
notice and the soaal stigma attached to smoking amongst 
women As regards the caranogemc properties of tobacco 
smoking thd expenments of Flory® would appear to have 
given almost conclusive proof 
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Plummer-Vinson sj-ndrome has, of late, ^been fairlj 
frequently met l^^th as reported before by me It 
possible precanecrous condition 

PATHOUOCy 

.It IS nov, established that endolaryngeal cancer is met 
with most commonlj on the -vocal cord. The cm or 
anterior half of the cord is the favounte location. The two 
extremities in the usual chordal cancer are generally qmte free 
in earli cases 

According to St Oair Thomson^ the subglottic area is 
the next favourite location and it is rare in the ventricular 
. band or in the smus of Morgagni and almost unknown in the 
mterarj-tenoid region. According to Jackson,” 85 per cent 
ongmate in the vocal cords Ne.xt to the cords, the ventncular 
band includmg the ventncle is most frequently affected and 
then the interarytenoid regioa In a small percentage, he 
says, the gtrowth originated in the anterior -wall of the larynx 
above and belois the cordal level. This is a very rare site 
as compared to the cordal commissure A small earlj 
sqnamous^xlled caremoma located at the edge of the -vocal cord 
and extending along the edge. There is less tendency to extend 
downw-ard into the suhglotbc -region and still less tendency to 
extend outward mto the ventncle. 

The site or ongin of disease in the cases presented in 
this senes, so far as could be ascertained from clinical 
examination, is as follows — 


Scs 

VC 


Svbglottic 

Undcicrmtncd 

Total 

Male 

2 

1 

2 

S 

10 

Female 

0 

0 

0 

2 

2 

Total 

2 

1 

2 

7 

12 


CARCINOMA ooxoHEB i»« 

Mahgnant disease of the larynx was also encountered m twelve 
other forms by him as follows — 

1 Basal'Celled caremoma (basioloma, cylindroma, peri- 
thelioma) 2. Glandular-celled caranoma 2 Cystic adeno- 
caremotna. 4 Endothehoma S Sarcoma 6 Myxo- 
sarcoma. 7 Malignant lymphoma. 8 Malignant osteomx 
9 Osteosareoma 10 An aggressive type of chondroma 
11 Malignant angioma. 12 Liomyoma 

Positive histological reports were obtained m' 18 cases of 
the laryngopharynx and 5 cases of the endolaryngeal disease, 
all excepting 1 obtained from biopsy specimens 
The results ars as follows — 

Intniisjc — 

1 Squamous-celled epithelioma 3 

2. Mahgnant papilloma 1 

3 Secondary to malignant tumour of the 

thyroid 1 

A subglottic isolated growth — specimen obtained post- 
mortem 

Exirmsic — 

1 Squamous-celled epithelioma IS 

2. Fpithehoma, suggestive of ongin from 

a papilloma 1 

3 Carcinoma of branchiogemc ongin 2 

S-VStPTOMS AND SlCNS 

Hoarseness or change m the voice is the earliest and the 
most common symptom m lary-ngeal diseases It was the first 
symptom m all cases m this senes excepting m the one -with 
secondary subglottic growth. Fncation of vocal cords was' 
noted in six and limitation of its movement in 3 out of the 
12 cases Arytenoid was found fixed m 1 case 

The following table gives an analysis of other symptoms 
present on admission — 


One of the subglottic growths was venfied post mortem, as 
seccmdaiy to a malignant thyro d tumour 

The site of origin in the laryngopharyngeal grow-ths in 
this senes is as follows — 


Sex 

Postcncoid 

Pynfonn 

Jossa 

Eptglollis 

Undeter- 

mined 

Total 

Male 

IS 

6 

3 

18 

42 

Female 

16 

1 

0 

4 

21 

Total 

31 

7 

3 

22 

63 


the total number of 23 women the postcncoid gro 
accounted for 16 or 70 per cent The postcricoid area has ' 
no onl\ justified the notonous frequency that it has alr« 
*cn cr itcd with in the female but has even enhanced il 
chimi^ 15 males out of 52 i e , 29 per cent This pomt 
reported bv me alrcadj “ It „ contrary to English 
i tncncan cxpencncc According to them, the postcncoid : 
IS the least commonlv atucked m men It, therefore, aw 
funher venfication m India 

ev.nnle'’x“ “''L ^assifiet 

as air. 

ihs*o}coy — Tack<cn^ 


sav5 


''**■* *^Qtamcnis-ccIIed car< 

constitu es per cent o'" the malignant growths of the la 


Table showing Aval-isis or Svairroirs 


Symplons 
Complete aphoma 
Dysphagia 

Pam shooting mto the ear 

Cough 

Dyspnoea 

Stndor 

Sahv-ation 

Enlarged cervical glands 
ThyToid enlargement (pnmary) 


No Cases 

K 8%) 
5(42%) 
2(16%) 
3(25%) 
3(25%) 
2(16%) 
1( S%) 
1 ( 8 %) 
1 ( 8 %) 


The symptoms of disease of the laryngopharynx arc 
pnmarilv pharyngeal m marked contrast to the above 
Dysphagia was the chief symptom that forced the large 
nujonty of patients to seek admission into the hospitak 

The {(^lowing table is an analysis of the other symptoms 
noted on admission — 


Sy-mp'oms 

Pam In swallow-ing radiating to ear 
Marked swelling of glands 
Salivation 

Hoarseness of voice 

Hxiemal te.ndcmess t swelling o-rer larynx 

Fixation of vocal cords 

Cough 

Hmiop*ysis 


A 0 Cases 
30(48%) 
21(33%) 
18(29/=) 
34(22%) 
9(14%) 
8(137.) 
6( 97) 

5( S-/=) 
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Diagnosis ^ 

Jackson" gives the following list of diagnostic possibilities 
Syphilis, tuberculosis including lupus, scleroma, eversion 
of the lentncle or prolapse of the sacculus, blastomycosis and 
other mycoses, keratosis, pachydertma, perichondritis, benign 
growths including granulomas and acromegaly, hsematoma, 
■contact ulcer, recurrent paralysis, cnco-arytenoid arthritis and 
other inflammatory conditions and leukoplakia and other 
precancerous conditions 

In the last stages when the majority of cases of the 
laryngopharyngeal disease were admitted, the charactenstic 
appearances of the growth and tlie elimination of other causes 
of chronic ulceration chiefly tuberculosis and syphilis leave 
hardly any doubt as to the diagnosis Biopsy ivas, however, 
felt very often necessary to establish the diagnosis in the post- 
cricoid and cndolaryngeal disease and it was resorted to when- 
ever It was possible Microscope is by no means infalhble 
but It reveals, when positive, the degree of malignancy in 
accordance with Broder’s classification It is helpful in 
prognosis and in the choice of the most appropriate method 
of treatment Jackson savs, ‘It is always an early and an 
indispensable step But I ivish to record here that biopsy 
breaking through, as it does, the epithelial barrier m a septic 
canal like the hypopharynx does not appear to be absolutely 
safe. A Hindu male aged 35 years in good general health 
developed cellulitis of the neck and died of scpticamia after 
the removal of a small piece from the hypopharynx" 

In two patients where, a biopsy on the pnmaty growth 
had been unsuccessful, secondary deposits were histologically 
identified m the cervical glands after dissection and in the lungs 
radiologically in one patient It is noteworthy m 9 out of 12 
cases of cndolaryngeal disease the blood Wassermann was 
negative «.e, m 75 per cent In the 63 cases of disease of the 
larvngopharynx blood Wassermann was strongly positive m 
seven and weaU> positive m eight cases, t e , 25 per cent 
Tuberculosis was not found associated in any of the cases in the 
senes 

PROGNOSIS 

The mortaht) of the untreated cancer of the larynx and 
laryngopharynx is 100 per cent The expectancy is between 1 
to 2 years depending upon the site and pathology of the tumour 
It IS much shorter m the grades 3 and 4 and in tumours of 
laryngopharynx. The postcncoid disease appears at an earlier 
age and progresses very rapidly The prognosis m an early 
carcinoma of the vocal cord is very good if operated, without 
any but the usual risks of the operatioa It confers a lasting 
cure of 80 per cent and even higher while retammg a useful 
voice Cordal caranoma offers another advantage giving nse 
to hoarseness lery early hut this warning symptom is seldom 
taken heed of in time, for hoarseness is a common and frequent 
symptom of ailments, from which recovery is the rule. Hence 
the dictum of Jackson", “every case of hoarseness in an adult 
should be regarded as cancerous until it is otherwise proved by 
every diagnostic means we possess’’ 

Treatment — Curative 

Treatment is curative and palliative. 

The accepted methods of curative treatment are surgerj, 
irradiation and a combination of both Since Billroth did his 
first laryngectomy m 1873 great stndes have been made fn 
the surgical treatment of laryngeal caranoma. In no other 
region of the body the chances of permanent cure of cancer by 


surgery are more helpful than m the endolaryngeal With 
regard to laryngopharynx itself the position of surgical treat- 
ment has been rather very disappomting though in the liMds 
of eminent surgeons bnlliant results have been no doubt 
obtained by heroic operations like lateral pharyngotomy 
and pharyngolaryngectomy The trend of opinion is distinctly 
in favour of irradiation. Jackson" puts it as follows “The 
tip of the epiglottis is the only part of the extrinsic area 
amenable to operation." Broadly speakmg the treatment of 
intnnsic laryngeal carcinoma is pnmanly surgical and that of 
the’extnnsic or laryngopharyngeal is one for irradiation 

In the case of early localised growths of larynx irradiation 
IS probably as effective as surgery and it is a matter for 
preferment for the individual patient and doctor but" generally 
speaking operative removal is tlie treatment of choice In the 
late cases in inoperable stage there is no other treatment than 
irradiation. In between the above two categones there are 
bound to be a number of cases where it may be most difficult 
to arrive at a decision. 

On the strength of Broder’s classification based upon 
histdlogital differentiation of cells, carcinomata are spoken of 
as radiosensitive and radioresistant but this grouping 15 no longer 
considered as of absolute value Hams and Klemperer" have 
indeed recently said that there are no pathological critena except 
possibly for the number of mitoses which permit of such 
differentiation thus almost contradicting the hitherto accepted 
belief Cutler" points out further that radiosensibvity is not 
the same thing as radiocurability while the former may be 
predicted with reasonable certainty on the basis of microscopic 
structure, the latter 15 dependent upon the site, the extent and 
the mobility of the lesion and the surrounding structures and 
the invasion and fixation of the lymphatic glands High grade 
tumours respond quickly to irradiation but not necessarily any 
better Above all as Chevalier Jackson" lays considerable 
stress upon, the general condition of the patient is a great 
deadmg factor A patient organically sound with a good 
vascular system is certainly a great asset and goes in favour of 
surgery There is no doubt that supreme care and judgment 
are to be exerased in the choice of treatm^t most suitable for 
each individual case 
I Surgery 

1 Rndoscopxc removal — This is possible in the case of 
epiglottic tumours but it is not advisable unless it is an extremely 
limited lesion at the bp 

. Intralaryngeal exasion for cordal disease is also not ad- 
visible as it exposes the patient to unjustifiable nsks 

2 Laryngofissnre — ^This is the method of choice where the 
growth IS smil and limited to the nuddle of the vocal cord 
whatever be the estimate of its malignancy by the histological 
examination Extension and involvement of the antenor com- 
missure and even of the opposite cord is not a contramdication, 
as its exasion can be effected by Jackson’s anterior commissure 
teclimque. “Involvement of the entire length of the cord 
that does not extend far downwards into the subglottic region 
and docs not impair the mobility of the corresponding crico- 
arytenoid joint is also no contraindication”" Dcjiending upon 
the extension of the disease, portions of the thyroid, cncoid or 
arytenoid cartilages are exased. A sort of hemilaryngectomy is 
thus done as suitable for each individual case instead of a formal 
old fashioned hemilaryngectomy which has now been abandoned 
Diathermic coagulation may be resorted to in case the line of 
section falls close to the infiltrated tissue (Jordon B New" 
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^-erj often emplojs this to destroj the base after exasion of the 

tumour 1 . 

3 Larynqcclomy—T:his is indicated in cases in which the 

growth imoUes the entire length of the cord with invohement 
of the arj-tenoid region or extended to the aryepiglottic fold 
Laryngectomj is recommended by Jackson- in those cases only 
when the grade of mahgnancj is 1 or 2. If the grade is 3 or 4, 
irradiauon is preferable. Laryngectom> has thus become the 
Ueatment of choice in larj-ngeal cancer which is unsmtable for 
larjTigofissure but still endolaiyngeal 

4 Sublnoid /)/ioo«i/o/omy— A.ccording to Lionel Colledge" 
It IS applicable to carcinoma of the epiglottis Jackson’^ points 
out that nowhere in the bodj is there a greater contrast between 
earlj and late stages of disease than in the epiglottis If it is 
confined to the tip it is a stnctl> local process but if it has ex- 
tended or started downwards it is the most fatal of all diseases 
because of the leakage into the base of the tongue Radiation 
then IS the only treatment 

5 Tramlhiroid lateral pliaryngotomy (Trotter’s) com- 
bined •until siibsegiient plastic operation — For earlj growths of 
the epiglottis, the arj epiglottic fold and the postcncoid area 

6 PharMigolaryngcclomy — This is for the above tumours 
in a more advanced stage and for the tumours of fossa pjnformis 
and It includes a clearance of the glands on at least one side 
of the neck, remoial of the whole larynx and either a partial or 
complete segment of the phaomx A somewhat elaborate plastic 
operation is required at a later stage to reconstruct the pharynx, 
the patient being left with a larjmgectomj 

II Irradiation 

This includes treatment b> x-rays as well as radium and it 
has two mam purposes, curative and palhative. With regard 
to the former, Coutard” sajs, , ‘Cancers composed of undifferen- 
tiated cells are treated successfullj and easilj bj x-rajs. Be- 
cause of their tendency to dissemination, they are not biologically 
operable even though they are technicallj cancers composed of 
differentiated cells and are in the domam of surgery and usually 
are not curable bj radiation because "of the intimate connection 
between muscle and caranoma cells” Irradiation has a large 
field of apphcaticm as a palliative measure of treatment 


Fina-Harmer Method— With regard to this method Holt 
Higgle" points out that compared wnth laryngofissure this show's 
more risk of recurrence, often with more prolonged and tedious 
convalescence and he finds that voice is not quite so good as 
after a fissure. 

(c) Radtwn Plagues — This is a method of external radia- 
tion attempted with a small quantity of radium in the absence of 
beam therapy This is combined vnth interstiUal radiation 
whenever possible. By whatever method irradiation is chosen 
to be given the full xaronomoadal dose must be given at the 
first treatment, for irradiation renders a growth more resistant 
and the normal tissues more sensitive to the rays on a second 
occasion. 

HI COMBIXATION OF S'URGER'V WITH IRRADIATION 

Irradiation has its use in combination with surgery It 
destroys the young and active cells of the growth and renders 
an adherent growth more movable 

“In the management of caranomas composed of un- 
differentiated cells, It is wise to precede the operation by a com- 
parahvelj small dose of x-rays The surgical operation should 
follow the irradiation by about 17 days after the first x-ray 
treatment (3000 umts in 10 to 15 days) ” 

In the management of differentiated caranomas which 
infiltrate the muscles and which are inoperable without being 
too extensive, it is sometimes useful after a tracheotomy to 
perform an intention^lj incomplete operation in order to con- 
serve the greater portion of the larynx. The operation the aim 
of which IS to remove the most radio-resistant part of the 
growth is followed as soon as possible by complete irradiatioa 
This irradiation should be admimstered before there has been 
a chance for fibrosis to develop Dunng the time immediately 
after the operation there e.xists a type of post-operative cellular 
activitv which renders the tumour cells more radio-sensitive. 
When the type of cancer which is composed of differentiated 
cells has destroyed muscles and cartilage, the operatioir serves 
to eliminate the infected and necrotic tissues For the reasons 
which have been discussed, it is nectasarj that therapeutic proce- 
dures in both arcumstances be grouped as closely as possible in 
order that the second treatment recaved the greatest benefit 
from the first" 


1 Deep X-ray Therapy — Great hopes are centred on 
Couiard’s new method — “protracted fracticmal techrac.” Hayes 
E. ilartm” rccentlv recommends a combination of radium and 
ttmtgen ray for the best results in certain cases 

Jackson*^ says, "Good results have been obtained by irradia- 
hon with this method St Qair Thomson" says, "It has 
proTuce of progress ” 


2. Treatment by Radium — (o) Radium beam therapy" — It 
5 most of the advantages of the deep x-ray therapy There is 
no surgical mtcrfercncc neecssarv and there is no discomfort 
ansing from the insertion of needles inside Deep x-rays are 
most sali<facto-v than the beam method as they can be applied 
a a greater distance from the skin and for shorter time doses 
with the present small amounts of radium. 

(M In'crstitial radiation vvith radium needles or radon 
results arc obtained with needles than with radon 
* * n do'agc of the latter is uncertain and not uniform 

as m the case of the former Tumours of the laryngopharynx 
arc unsuitable for the use of this method _ 

Radoi cccds may be implanted m the larynx in the growth 
itscU or vxrv close to it 


T RZATSIENT — PaLUATTVE 

Unfortunately, tlie large majonty of patients come too late 
for any hope of cure. Something has to be done to relieve the 
suffenng of these unfortunates Apart from the oral and other 
hvgiemc measures and tracheotomy and gastrostomy vvbch one 
IS forced to do as a last resort, irradiation itself offers some 
relief to most of tliem They are enabled to live for a few 
months or even years in comparative co-nfort and freedom from 
suffenng 

Jackson" says, “Palliation implies a hopeless outlook yet 
we have seen a number of inoperable cases m wluch irradiation 
has arrested a very extensive disease for a penod vary ng from 
two to four years and in some few instances results have been 
seemingly permanent The pa lent should be given vvhatcver 
consolation may be possible In hopelessly far advanced cases, 
irradiation produces a fatal toxaemia , in patients of better 
general condition irradiation is justifiable. 

Resclts or Tre-vtvtent 

The above are some of the mos* imponant of the p'esmt 
rrethods oi treatment Koir wha was done fo" the cases m 
this senes and its results are given in the follow-ng ab’e 
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Table Showing the Results of Treatment in the 75 Cases REVIE^\•ED 


S No Nature of treatment given 


6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Lateral pharyngotomy 
Radium & laryngofissure 
Interstitial implantation and external 
plaque application 
External plaque application 


Tracheotomy and external plaque 
application 

Emergency tracheotomy 
Tracheotomy, gastrostomy and 
radium plaque 
Implantation of radium 


Number 

relieved 


4 

15 


Number 

discharged 

otherwise 


Total 


25 


22 

4 

31 


Number 

dead 


2 

1 


2 

1 

2 

1 

19 


Remarks 


Only 2 of tlie patients were completely 
relieved of their symptoms and local 
signs all disappeared before being 
discharged 


Sudden collapse after implantation of 
needles under local novocaine infiltration 
Respiratory failure dunng induction of 
general anKstficsia 
Sudden hxmorrhage 
Cellulitis and septicaemia after biopsy 
Discharged at their own request 
Admitted moribund. 

Absconded. 

Sudden heart failure 


The above results present no doubt a very dismal picture 
but It could not be helped firstly because the majonty of the 
patients were either admitted too late for any curative treatment 
or their general condition altogether precluded its consideration 
or they refused it 

Secondly, wth regard to irradiation, the available facilities 
are very limited. There is no deep x-ray plant Till two 
years back we had a small quantity of radium. Radiation ivas 
given as a rule by means of plaques Interstitial implantation 
was resorted to whenever possible Of the twelve laryngeal 
cases two only were considered smtable for laryngofissure and 
both were admitted after our radium left us Both refused 
operation One of them absconded and was no more heard of 
The second returned after six months with a huge mass o•^er 
the neck about to break down and fungate and with dysphagia 
Histologically it was placed m grade III 

Of the other ten, one was a patient with a subglottic tumour 
detected endoscop'cally, cords were umnvolved. There was 
thjroid enlargement and he died suddenly of heart failure 

Another patient was admitted with severe dysphagia and 
stridor An emergency tracheotomy had to be done on the 
fourth day of admission. Laryngoscopic examination showeq an 
ulcer wnth everted margins involving the right epiglottic fold 
and the ventricular band. Right v’oeal cord was definitely 
limited in movxment Left vocal cord showed congestion. 
Three radium needles (3 mgm each) were implanted and’a dose 
of 1285 mgm hours was given wnth considerable regression m 
tlic local appearances of the grovvdh and the ulcer appeared to 
have healed But tlie vocal cord still appeared diseased. Six 
weeks later a laryngofissure wuis done, the thyroid ala and the 
mass were exased Patient's condition was very good at the 
time of discharge. Tracheotomy opening was dosed He -was 
able to breathe normally and he had a weak hoarse voice Neither 
the biopsj speamcn taken before treatment nor the tumour 
tissue removed bj the later operation showed definite evidence 
of malignancj W R. wxs negativrc. Concentration test for 
tuberculosis baalli was negative Lungs were very dear radio- 


logically At my request, the patient came up to see me, just a 
few days back four years after discharge from the hospital He 
is m excellent health. The larynx shows no recurrence, of the 
tumour and quite a wide glottis is seen He said his voice 
improved very much during the last six months 

One patient came in with cervical glandular metastasis fixed 
to deqier structures, right vocal cord fixed She was treated 
with a radium mould and discharged rdieved. She, as vvdl as 
seven other patients where laryngectomy was indicated did not 
consent for operation and were discharged otherwise. 

Of the 63 cases of laryngopharyngeal caranoma, in only one, 
a female aged 40 jears vvith a postcncoid growth was a lateral 
transthyroid pharyngotomy done. She was convalescmg and 
m fairly good condition One month after the operation she 
appeared to have pulled out one mght in a fit of mental depres- 
sion both the stomach tube and the tracheotomy tube unnoticed 
by the night nurse and expired. 

Most of these cases were admitted m the hospital in an 
advanced stage of the disease and the treatment could only 
be palliative. In two patients of the 24 showed as reheved after 
radium treatment, there was complete relief from all symptoms 
and signs as reported before by me 21 patients were discharged 
otherwise and 18 died in the hospital 

It must be confessed that from the point of view of 
permanent success there is little that has been achieved But 
nothing better' could be expected under the existing arcum- 
stances For even in well equipped western institutions for 
radiotherapy, the patients having arrived late, the results 
obtained are merely palliative in the large majonty of them. 
J Holt Diggle" of the Manchester Radium Institute records 
that out of 126 extrinsic and mtrinsic cases only three survived 
12 months And of Stebbing’s" 306 patients in Lambeth 
Hospital 20 were alive at the end of 3 years 

When we had the small quantity of radium, it whs a con- 
solation to be of some little help to these unfortunate patients 
hnd we await its return and still better facilities in the near 
future. 
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SUilMARV AND CONCLUSIONS 

1 The {requenc^ and increase in the inadence o£ lariTigeal 

caranoma aiiLiits investigation m India 

2 The titles Cancer of the Larj*nx and the Cancer of tn 
Urjmgophan-nx are preferred to the terms Extrinsic and 

Intrinsic Cancer o£ the Larynx , ,, 

3 1101106 IS taken of some of the known etiological factors, 


‘‘Beck, Joseph, C and GumiAir, Racse M — Larytgoscopc, 

45 ’ 165, 1935 = 

“Thomson-, St Clair, and Colledge, L— Ibid, 40 11, 1930 
“Jackson C an-d Jackson* C L—Ibtd, 47 378, 1939 
“/Jem— Cancer of the Larynx, First Edibon Saund^, 
p 208, 1939 

^‘Idcm — Laryngoscope, 47^79, 1937 

. ^ ^ _ _ rrM 1 J T?,... 


in*nnsic and cxtnnsic. 

4 The high proportion of postcncoid cancer m men m this 
senes reminds one of the Chinese analogy already recorded. 

5 The possibihtj of cancer occurnng at an early age in 
Indians is suggested. 

6 The pathology, sj-mptoraatology, diagnosis and prognosis 
are bneflj considered. 

7 The seieral accepted lines of treatment are described. 
Mention is made of the treatment adopted in this senes of 
cases and its results 

8 The results are disappointing at present But tlfe 
future IS hopeful wth earlier diagnosis and provision of adequate 
faahtics of treatment 

9 It IS most important that a concentrated and coordinated 
effort IS made to tackle the cancer problem in India 
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In non endemic areas cases wnth irregular fever, enlarged 
Iw-er and spleen and positive (-J-ff) aldehyde test should 
not be dagnosed as k-ala azar unless the parasite is demon- 
strated either in the penphcral blood, bone marrow, liter 01 
spleen Some of these cases respond to pentatalent anhmonv 
A ncgatitc aldchtde test is much more sigmficant in a 
suspected ca«c with spleen reaching the let cl ol the umbheu: 
and It might be used to cluninate kala-azar 

Indigenous cases hate been reported from other non- 
endemm areas m India zis, the West Coast (Mudaliai 
<• ah 1 0 ), Dcm IsTail Khan (Honce, 1924) and blalabai 
or Coimbatore (Shortt and Swammath, 1937) 

How do ratients m these non-endemic area, get infected^ 
succeeded in transmitting kala-arai 
a 1 the five (100 per cent) human volunteers bt the biti 
ot nfec ed .sand flies (Phlebotonui Urgent, pes) The othe, 
lUciTuiUtc method of transmstiKi u by the oral route 
le' mania wc-c iso'a'cd f-om the fiees (Shon‘ c' a! 19^9) 
tiem the unne (Shc-tt, 1923) and from the nasal smear '(Sho-ti 


ct al, 1937) Hamsters were infected by oral and conjunctival 
rou‘es (Shortt ct al, 1928-29) 

In all probability the mode ol infection in these indigenous 
cases m non-endemic areas is by the oral route 

Con CLL SIGNS 

I Two indigenous cases of kala-azar are reported from 
^ izagapatam district, a place previously supposed to be free 
fro-n the disease. 

2. Fallacies in the diagnosis of kala-azar m non-endemic 
ureas and the probable method of transmission in these cases 
are discussed. 
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KALA AZAR IN NOM ENDEMIC AREAS 

~ T K RAMAN, ild^ dtm. (cal.) 

Fron: Ihc Department of ilcdtctnc, Andhra Medical 
College and King George Hospitgl, Vtsagapafam 

Dimiig the years 1933-42, twelve eases of kala-azar were 
admitted m the King George Hospital, Vizagapatam All 
the cases except two were imported either "from Madras, 
Calcutta or some other endemic area Short notes of the two 
indigenous cases are given below — 

Case I — K, V Hindu male, aged 35 years, a native of 
Yelamanchili (Vizagapatam district) was admitted into the 
hospital on 30-7-35 for abdominal pam and frequent stools with 
blood and mucus The patient was a thin emaaated 
indmdual, slightly anairmc, no jaundice, spleen palpable 2 
fingers below the costal margin, hver just palpable below the 
costal margin No masses were felt in 'the abdomen Respira- 
tory and circulatory systems normal Blood smear showed 
Icucopenia, anisocytosis, and poikilocytosis (microcytic ansemia) 
but no parasites Motions showed polymorphonuclear 
leucocytes R.B C , macrophage cells and columnar epithelial 
cells The condition vias provisionally diagnosed as tubercular 
ententis The patient gradually improved but used to get 
occasional attacks of fever Repeated blood examinations 
tevealed no parasites but showed only leucopema He was 
put on a liberal diet The general condition of the patient 
improved but on 30th August, he got an attack of fever varying 
from 102“ to 103°F which lasted for a week In spite of the 
patient being put on quinine, cod liser oil and syrup ferrl 
iodide, he did not improve and was running a loiv feier 
On 22-11-35 the spleen was palpable 4 fingers below the 
costal margia He was again put on quimne with no response, 
and on 612-35 an aldehyde test was done which was 
strongly positive On 8-12-35 a liver puncture smear showed 
Leishman Donovan bodies He was treated wnth injections 
of urea stibamine and was discharged cured on 3 3-36 

Case 2 — C Hindu male, aged 35 years, a native of 
Vizagapatam distnct was admitted on 26-3-39 wnth a history 
of irregular fever of two months duration. Physical examina- 
tion showed a poorly nounshed individual with slight aruemia 
and hxmolytic jaundice. Abdomen slightly distended with 
free fluid in the pentoneal cavity Spleen and liver enlarged. 
Heart showed hamuc murmur in the pulmonary area, other- 
wise normal Other systems normal Blood smear showed 
microcytic anxmia Vati Den Bergh — indirect positive. 
Unne normal Motion showed ankylostoma ova He was 
running a temperature between 100” and lOl'F The aldehyde 
test was strongly positive. Since the patient’s general 
condition was very bad spleen puncture was not done and no 
parasite could be demonstrated in the pcnphcral blood A 
course of urea stibamine mjections reduced the size of the 
spleen but the temperature began to nse. The patient 
gradually grew worse and finally died on 28 6-39 Post 
mortem showed miliary tuberculosis of the pentoneuro, 
meninges etc., and enlarged hver and spleen Smear from 
the spleen showed LJ) bodies 

The first patient is a native of Yelamanchili (Vizagapatam 
district) about 40 miles from Vizagapatam. He has never 
gone outside the district, never had a history of fever before 
his admission mto the hospital and the spleen was palpable 
only two fingers breadth below the costal margin Till 1935 
indigenous kala-azar has not been observed in Vizagapatam. 
The second patient was seen in 1939 and a climcal diagnosis 


o{ tuberculosis and kaia-azar was ma^e. lie w'as treated 
with injections of urea stibamine. The diagnosis was 
confirmed by finding the L D bodies in spleen smear post- 
mortem This patient too has not gone outside the district 
although m the distnct itself he was moving from place to 
place. Treatment with antimony reduced the size of the 
spleen but fever and abdominal distension continued showing 
that tuberculous condition had flared up Napier (1937) 
reported two similar cases of pulmonary tuberci^osis and 
kjda-azar both of whom died within a few months after 
discharge from the hispital Both "the cases quoted above 
are indigenous cases of k-ala-azar occurnng m Vizagapatam 
distnct previously supposed to be free from the disease. 

A similar investigation conducted in Guntur from 1929-32 
showed that kala-azar was not present there, either indigenous 
Or imported Cases with irregular fever with enlargement of 
the spleen and hver were admitted and spleen punctures were 
done on 20 patients with negative results In two of these 
cases aldehyde test was strongly positive and spleen punctures 
on three successive occasions were negative fop L.D bodies 

Diagnosis 

Diagnosis of kala-azar is made by findmg the parasite in 
the penpheral blood, or bone marrow, hver or spleen puncture 
smear In endemic areas a history of irregular fever wnth 
enlarged liver and spleen not amenable to quimne and positive 
aldehyde test can be taken as diagnostic of kala-azar 
Cases wnth similar climcal picture were seen both m Guntur 
and Vizagapatam and repeated spleen punctures did not reveal 
any L.D bodies 

Aldehyde test was done in two hundred cases from 
a mixed general hospital population in Guntur The technique 
was the same as that employed by Napier (1928) with a very 
slight difference of change of time from 20 to 30 mmutes 
for the strongly positive reaction The results are given below 

A Strongly positive reaction (4— f-h) was observed in 8 
cases as analysed below 

1 Enlarged spleen and hver with a history of 
irregular fever, spleen puncture negative for 
L.D bodies on 3 occasions at intervals of a 


week 1 

2 'Secondary syphilis with low fever, and spleen 

palpable 2 fingers below the costal margin 2 

3 Cold abscess with fever and spleen enlarged to 

1 finger below the costal margin 1 

4 Advanced mvcctoma of the foot 1 

5 Atrophic arrhosis of the hver 1 

6 Carcinoma of tlic rectum 1 


B Moderately positive (-h-f) reaction was observed m 
7 per cent of the cases One of these simulated kala-azar 
but repeated spleen punctures were negative for L.D bodies 
C Slightly jiositive (-f) reaction was observed in 8 5 per 
cent of the cases One was suggestive of kala azar but spleen 
puncture was negative 

Thirty-nine cases (19 5 per cent) taken at random from 
a 'mixed population sUffenng from vanous diseases showed a 
positive reaction out of which 4 per cent were strongly positive, 
the question of diagnosis of kala-azar arose in three of these 
cases Three similar cases were observed in Vizagapatam also in 
vvluch aldehyde test was strongly positive and spleen 
puncture did not reveal L D bodies m any of them 
(Condiiued at foot of page 2 ) 
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NEOARSPHENAMINE 

NOYOSTAB IS the neoarsphenamme of choice for intravenous administration 
m the treatment of sj'phihs, -yaws and relapsmg fever 

Novostab IS approved by the Ministry of 
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whatsoever 
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SOME SPEECH DEFECTS AMD THEiR REMEDIES 
A K. DEB, Msc, MB (cal), djjj (eng), Calcutta 

Stuttering — StuUenng is a defect of the rhythm of speech 
characterized bi blocking of speech or by a compulsive repetition 
of certain sounds Recentl>, it has been found that there are 
more male stutterers thah female stutterers, the ratio being 
about 5 to 1 Stuttenng maj begin in three penods of life, 
at the onset of speech, from ages 5 to 7, and at adolescence. 
Stuttenng is intermittent Stutterers can talk to themselves 
nhen alone, can sing well without hesitation on words and more 
often consider themselves nervous They are often in a state of 
c.xatement, more often feel sclf-consaous in the presence of 
supenors in the academic or business world They are frequently 
troubled with feelings of infenontj and lack of self-confidence, 
thej also blush verj often They find it difficult to speak in 
public. They e.xpress themselves better in wTiting than m 
speaking Thej are slower m making deasions Anxiety, fears, 
infenonty feelings, introversion, neurosis, self-consaousness, 
shyness are other traits 

Tjpes of stuttenng — Some stutterers imitate vomiting 
actions while attempting to speak, others have masticating 
movements, some tongue-suckmg activities, jet others gnmace 
or make a combination of uncontrollable activities Some of the 
severe stutterers have spasms of speech whilst others have 
predominantlj dome spasms The former groups are timid, 
retiring, quiet, proud, sensitive, the latter are careless, unstable, 
vain, talkative and distractible. Sympathetic persons are likely 
to remind the stutterer of his speakmg disability through 
their “kindlj^ attitudes Then agam with the advent of 
adolescence, stutterers have been found to be not so attractive 
socially to the opposite sex as are non-stutterers 

Most of the other speech defects are rather prev’alent m 
mental defectives — m onlj a third of such cases is normal speech 
present It is not improbable that a speech defect with its 
attendant effect on the patient’s peace of mmd and with the 
usual ridicule bj playmates or associates maj be a determinmg 
factor in the etiology of behaviour problem. Correction of 
the defect may tip the balance from misbehaviour to behaviour 
so that adjustment of the patient at home may again be 
possible The chief points to be considered m selection of 
patients for treatment are The intelligence quoUent (= Mental 
age — Qironological age x 100) should not be below 
tliat of the feebleminded grade, mental age should be 5-6 
years at least, the defect should not physically be too 
severe and in addition parole should be probable for the 
patient chosen A kindly sympathetic attitude will help 
in gaming the confidence of the patient Patience is extremely 
important tact and understanding attitude necessary Each 
patient should be treated as an individual problem Pnor to 
treatment the patient should be examined physically and 
mentally Some organic defects such as tongue-tie corrected 
surgically, mis'mg teeth replaced. Qcft palate docs not lend 
readily to treatment. Rc-cducation in the use of Die tongue, 
mu'cles of the mouth throat and adjacent structures is necessary 
Lisf-inn The child is taught tongue gymnastics and he 
must practise i short time each dav sah, my, see. so-c. soh, sbo, 
CIS a\s, ees, a is, chs, cos, sahs sa\s, sees, sous, salts, seas 
It IS good practice to have the diJd place hi, forefinger in 
front of his tecJi and produce a hissi-g sound so that he 
can ccl the b'cath oi his finger Constant repetition is 
ts'eninl imi ati-g the co-rec icr s* ^ 

to cc his own tongue in action In s ananerng and stuttenng 


suggestion is the greatest principle of correction An attemtit 
should also be made to find out psychic conflicts The paUent 
must be reassured and urged to forget that he is a stammerer 
He should first read to himself silently for reassurance and 
then read aloud m front of a mirror to expenenct a new 
auditory sensation 

Dysthasta — It is worth while discussing a few pomts about 
neuropathic speech disorders Recently it has been asserted that 
dysphasia is a more accurate term than aphasia because the 
patients are usually not completely mute. Dysphasia is charac- 
terized by inability to e-xpress, comprehend or formulate speech 
giving nse to expressive dysphasia, receptive dysphasia and 
amnesic dysphasia 

In a case of dysphasia the examination is earned out 
accordmg to the following plan — (1) A verbatim stenographic 
record of spontaneous speech is taken. (2) Naming objects 
and colours (3) Following directions (point to yrour nose) 
(4) Reading aloud. (5) Comprehension in reading 
(6) Repeabng phrases after the clmiaan (7) Takmg dictation. 
(8)Perforrmng simple addition and subtraction mentally and 
m wnting (9) Analogies which call up speafic words (navy 
IS to sailor as army is to what) (10) Sentence completion. 

(11) Absurdities (deading what is foolish about a statement) 

(12) Completing missmg parts of drawings (13) According 
to degrees of spasmic complications performance tests are used 

Expressive dysphasia composes SO per cent cases It is 
characterized by scant speech which appears difficult, hesitant, 
mispronounced and there are repetitions Here speech should 
be practised before the mirror since visual remforcement is 
mdicated. Wnting and copying while pronouncing aloud is 
a good dnll because it associates speaking, writing and spelling 
Attention is paid more to verbs, nouns, adverbs and later 
adjectives (not so much to prepositions and conjunctions) 
The predominant disability m e.xpressive dysphasia is concerned 
vnth intonation. So this type of dysphasia is the most disablmg 

Receptive dysphasia is the traditional sensory tyyie. 
Because of agnosia, apraxia, neologism, misapprehension, the 
patient's understanding cannot be judged from his actions or 
speech. His speech is rapid, explosive, confused and defective 
in diction To begin with, the patient’s auditory apparatus 
IS stimulated, the patient repeats what the dimaan speaks 
from behind In this process he can hear what he can articulate 
and he cannot hear that which he cannot articulate. 

Amnesic dysphasia is a defect oilv oi words There is no 
trouble with articulation or understanding but the fluenev is 
fragmentary As many mnemonic devices are u'ed as possible 
and during treatment as many sense doors employed as possible 

Dysarthria is another variety of speech disturbance of 
which there are several types which are as follows (a) Spast c 
type in which speech is dragging, indistinct, requires great effort 
nnd IS accompamed by bodily and facial distortions (6) 
Choreatic type characterized by extreme slowing down of arti- 
culatory movements (c) Scaimmg speech in which we find 
excessive division of syllables and long pauses The object of 
treatment is to establish the mdividual as a self-supporting 
normal personality in soaetj In all cases pa, ents must be 
resigned to slow rates of speaking Progressive rdaxatioi o^ 
speech muscles is an important part of the treatment (d) 
Bulbar type of dysarthna is charactenzed bv fiaccdity o^ tre 
speech muscles In this ccnd-tioi treaimen* cxcrcses are 
corccntra'ed on co~pcnsa‘ory -rovemer s from t-'-c -on aFcctcd 
' de to mask weal—ess of the aFcc'ed m-'c’es In a'l ccses gcreml 
rh'sotherapv gives the cue re i to *-art spe-m 'ra - -u 
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(PREVENTIVE MEDICINE 
J T CORNELIUS, m a , m d , m p h ( johi^ 

HOPK^^S), PHJ) (U)Nd'), 

' Professor of Bacteriology and Hygiene, 

Missionary Medical College, Vellore 

If I were to write a book on Preventive Medicine I 
should make it a book of six chapters The first chapter I 
would devote to the germ theory of infection, the second to 
immunology, the third to endocnnologj > the fourth to nutri- 
tion, the fifth to hereditty and the last chapter to soaal measures 
for the establishment of health centres for periodical medical 
examination, and the revision of medical curnculum for the 
training of the medical students in order that their course of 
instruction includes all the five saences mentioned above on 
which prevenbve mediane is based I propose to foUow this 
sequence in this paper, as it is indicative of present day trends 
in the science of preventive mediane and I shall consider bnefly 
the points imder those headings vvluch are likely to prove of 
the greatest mterest to the medical practitioners 

TffE Germ Theory of Infection 

As IS well known all infectious diseases are caused by 
micro-organisms such as bactena, protozoa and filtrable 
viruses and to be able to avoid infection, it is essential to 
know the sources of infection, the modes of spread of infection 
and tile susceptible members in the family of the patient, 
for infectious diseases spread from the infected persons to 
other susceptible ones through known channels It should be 
remembered that there are two sources of infection one 
IS man and the other, the lower ammals Most commumcable 
diseases such as typhoid cholera, leprosy, malana, small pox, 
jellow fever, syphilis relapsing fever and tuberculosis have 
their focus of infecbon and ongin in man, from the lower 
ammals few commumcable diseases have their origin, notably 
plague from rats, anthrax from cattle, malta fever from goats, 
tuberculosis in part from cattle, and parasitic infestations from 
the eating of meat from the infected animals. It 13 very 
necessary to realise that ultimate sources of infection are 
infected human bangs, or animals which may suffer from the 
infection and show signs and sjmptoms of the disease varying 
from the tjpical to the atypical cases which are not recognised 
clinically these atypical and mild cases are active in the 
spread of infectious diseases Such cases are met with m 
typhoid, plague, cholera, influenza and dysentenes The 
medical practitioner should be on the look out for such cases 
in his out-patient dispensary and private practice, as those 
cases broadcast infection in a commumty The other groups 
of infected persons who are reservoirs of infection are knowm 
as earners These persons carry the germs without shovnng 
anj sjmptoms or signs of the diseases Sudi earners may be 
active in the spread of typhoid, cholera, malana, hook worm, 
dsyentenes and cercbrospmal fever Earners are classified as 
acute, chronic, temporarj or permanent, convalescent, passive 
or active, or intermittent or incubationary The earner 
problem makes the control of mfeebous diseases difficult and 
complicated 

Channels of Infection — Infecbous micro-organisms may 
enter the bodj through four channels which are speafic namelj 
by the mouth, through the skin, the nose and the gemto- 
unnary track Of these the commonest entry is through the 
mouth. Hand is the vehicle of infection to this and other 


channels Therefore, the hjgicnc of the liand skouid be taugkt 
as first lesson in personal hjgiene to pre-school and school 
children. I do not wash to go into the different modes of 
infection which are already known, such, as inscct-bomc 
diseases, diseases spread through contaminated food, milk and 
water and through the air b> dro^et infecbon, such as tuber- 
culosis, cerebrospinal fever, measles, diphtliena, influenza, 
common colds and whooping cough 

As regards the suscepbble members of the family it is 
necessary to remember that children are most suscepbble to 
many infecbous diseases Because of thar age and lack of 
immumtj, children are espeaally hable to tuberculosis and 
leprosy The medical praebboners should, therefore, remember 
the clnldrcn in the family of infected sick and endeavour to 
protect them by isolation and immunisabon. In the control 
of infecbous disease^ the medical practiboner can help most b> 
carrying out what is knowm as concurrent or bed-side disinfec- 
tion of all excrebons from the mouth and nose m the case 
of respiratory infection, such as diphtheria and tuberculosis, 
and from the bowels in the case of cholera, typhoid and 
dysentery and the discharge from enipbons or open lesions from 
the skin or mucous membranes and wounds, notably in such 
diseases as small-pox, leprosj, gonorrhoea and tetanus It 'S 
worth while to remember that the seat of diseases influences 
the discharge of orgamsms, if anv of the body surfaces is 
involved in the infecbous process, the organisms are mingled 
with the secrebons of the surfaces and are discharged vvith 
them It cannot be too emphabcally stated that if proper 
disinfection of the infective discharges is carried out cffiaently 
at the bed-side, there is little danger of the spread^ infecbon 
to the other members of the family or in tlie commumt> 

The medical pracbfaoner also can help m the control of 
mfeebous diseases by inoculating the contacts and other 
suscepbble members of the family Finally, he should remember 
to notify the medical officer of health promptly the occurrence 
of any infecbous disease among his pabents which is notifiable 
under the Mumapal Ack 

lilMUNTTV 

Resistance to infection is the resultant of many factors. 
It depends upon immunity, natural, acquired or artifiaal, 
nutrition, heredity and other consbtutional factors Imminuty 
m a restricted sense means the- resistance of the body to a 
speafic infection It vanes in different degrees, in different 
mdivnduals and also at vanous times There are different 
kinds of immunity known as natural or acquired familial 
or raaal, active or passive. From an immunological stand- 
point infectious diseases and recov ery are phases of the struggle 
for existence between parasite and host Infecbon is, therefore, 
a reacbon m v hich the pathogenic powers of micro orgamsms 
on the one hand and the resistance of the mdivndual on the 
other, are pitted against each other The mechanism of 
immunity consists chiefly in tlie growth and mulfiplicabon and 
produebon of toxins by the infecbng micro-organisms and the 
response of the body to these Imng or dead agents which 
sbmulatc phagocytosis and the production of anbbodies These 
arculate in the blood of an infected person. The body by 
this means destroys the micro organisms and neutralises th: 
toxins produced by them The medical practiboner should aid 
the body to be prepared in its sbuggic against infecbng agents 
^nd remiorcc the re-isbng powers of the individual to destroy 
the pathogomc orgamsms and to naitralisc thar toxins This 
he may do by prophylacbc inoculabons against mfeebous 
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diseases, espeaally m the case oi entenc intecUotis, pte 
cholera and small-pox He should adwse and inoculate all 
contacts who have been exposed to the nsk ot infection to an> 
of these diseases, as a routme method, and also advise anJ 
inoculate persons proceeding on a journey to infected areas 
Such inoculations confer immumtj lasting for a few months 
to a 1 ear Inoculations v,nll have to be repeated even, year, 
whenever there is a nsk run by exposure to sources of infec- 
tion The factors that lower resistance are wet and cold, 
fatigue, insufHaent food, lack of rest and sleep, worrj, impure 
air and all sorts of excesses The exact mechanisms mvolved 
by which munumty is lowered bj the operation of these factors 
IS not known but it is generally believed that the> lower 
immunitj in a special and not in a general sense, 

Expontre to v.ct and cold— This probablj acts as a depres- 
sant on the leucocytes and thus interferes vvnth phagocj-tosis 
The loss of immunity maj result in the production of nasal 
catarrh or pneumoma or rheumatic infection depending on the 
nature of the infection present in the indivndual 

Fattqui — ^It IS considered that katabolic products produced 
by muscular aefavntj act injunously on the cells of the tissues 
of the bod> and also on the leucocytes and antibodies In 
this way it is thought fatigue lowers the resistance especially 
to meningococcus infechon. 

Insufficient food — ^It lowers immumtv to certain infections 
but not to all infections IVhen food is unsuitable or taken 
in small quantities it is probable that a vitamin and mineral 
dcfiacncj is caused which lowers the resistance to respiratory 
infections such as cold and tuberculosis 

Exposure to impure air— Impure air produces symptoms 
of oppression, headache, vertigo and vomiting due to heat 
stagnation. The ph>sical factors concerned are temperature, 
moisture and movement of the air Living in surroundings of 
impure air renders the susceptible to respiratory infections, such 
as cold and cough pneumonia and tuberculosis 

Insufficient steep and rest — AVhen adequate sleep and rest 
are not given to the bodj, the nervous sistem becomes affected 
and the person becomes inattentive bored and irritable and 
rc'istancc to infection is lowered and the recovery period is 
prolonged 

Infectious diseases are pre-eniinentlj the diseases of the 
first three decades of life fortj a person has acquired 

immunity to manj infections The only infectious disease 
which shows an increased inadcncc with advanang jears, is 
pneumonia Between 35 and 55 a man stands on a firm 
foundation of health but after that age degenerative changes 
the result of previous damage due to infection and disturbances 
of endocrine balance manifest themselves as svmp‘onts of old 
age 

Tiir ScTCNcx or Hormoxes or EvDootrsoLoev 

\ttimmcnt of normal pbjdcal and mental matuntj 
requires the normal function ng of the thjroid the 
pitmtan glands the adrenals the pancreas and the sex 
gvnds who'c internal secretions arc known as hormone* 
o- chemical regulators of the bodj The various endocrine 
glands arc interdcpcndcn* and health depends on the action of 
secretion* of om- upon the other and their abihtv to co-operate 
in tl c regulation of phvdo’ogical processes Phvsio’ogj of the 
I'-Hiv K wpsc* ,f d.ctlcss glands secrete Ico much or too little 
If 1 v'crctev too much a part or whole of the gland mav 
^ive to b- removed if it secretes too little the defiaerev has 
o « »uppheJ cither bv feeding o- by irjefion* The u iliza- 


tton of the vitamins bj the body in the process of metabolism 
is also controlled bv the presence of suitable amount of 
glandular hormones The saence of nutnUon and the science 
of endocnnologj are thus inter-related 

The inter-relation of the ductless glands is seen m the 
adrenal cortex which secretes a substance which determines 
secondary sex charactcnsbcs through its control over the 
endocrine secretion of the sex glands Recent work on 
hormones earned out at the Kaiser Wilhelm Institute at Berlin 
on the transition from androsterone to progesterone group, that 
IS male to female sex hormone, and the correlation of andro- 
sterone vvith the corticosterone gfroup of the ardenal cortex, 
clearly mdicates how masculine traits are produced by the dis- 
eased ardenal cortex It has also been established that the func- 
Uontng of the thyroid and of the sex glands is conLrolled to some 
extent by the pitmtary gland located at the base of the brain 
The development of the secondary sex characteristics and the 
control of sex cycles in the females is seen to depend on the 
action of hormones The pitmtary gland is the mo^t 
complicated chemical factory of all Like the adrenals it is 
two glands m one. The antenor lobe produces three sub- 
stances — one controls growth of bones the second regulates 
the function of the ova in the female and maintenance of normal 
pregnancy, the third stimulates the ovaries and tes*es to grow 
and produce their own hormones which cause bodily anl mental 
changes and puberty It also acts on the thyroid glands The 
postenor lobe produces mmute quantities of several very active 
principles The extract pitmtnn contams all of them and 
raises blood pressure. It controls fat prodnebon and water 
content of the body The discovery of ductless glands has 
opened a new field in prevenbie medicine and gives promise of 
curing the ill and prolonging human life. Bio-chemists in 
different laboratones of the world are acbvely carrynng on 
research m isolahng the hormones and also in artificially 
produang them for the use of medical praebboners Many 
of these biochemical products are now available for the treat- 
ment of the pabent who suffers from hormone deficiency The 
basic difference between hormone and vitamin is that'one is 
produced by the body itself and the other cannot be produced 
by the body but has to be supplied from outside sources Both 
give nse to dcfiaency diseases wnth charactensbc symptoms 
which may he cured or corrected by what is known as subsbtu- 
bon therapy, as in tlie case of insulm therapy m the treatment 
of diabetes 

NCTETnOX 

The saence of nutnUon ranks m importance with that of 
endocrinology and forms one of the most important branches 
m prev enure mediane. I vnll bneflv touch on some of the 
important pomts in the newer knowledge of nutnbon Foods 
are at present classified on a physiological basis rather than 
on a chemical basis as follows 

1 Bodv -building foods which have to be provided for 
growth repair and replacement through wear and tear These 
are animal proteins which arc found in meat, fish, poultry 
and liver 

2 The energv -produang food s uffs are hose which 
produce energy md heat required for livnng These are carbo- 
hydrates and fats found in sugars, cereals animal and 
vegelab’e fats, d'v fra ts green v ege able* dred nu‘s and 
TOO' vegetables 

3 Protective foods arc kno-vn as vatam ns c- accesso’y 
food fiao-s These are es'cn'ial in p-o'ecbng the body against 
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diseases, and certain diseases are directly due to their lack 
m the diet Diseases are easily resisted and overcome i{ the 
vitamin supply is adequate, they together with certain minerals 
are essential for normal grovrth and development and for the 
maintenance of health These are found in milk and milk 
products, in leafy vegetables, fruits, fatty fish, eggs and 
glandular tissues A balanced diet therefore should contain 
(t) the required amounts of calones, (ii) first class proteins 
(derived from animal sources), (iii) vitamins, (tti) mineral 
matter In the case of small children, three fourths of the 
total number of calones should be denved from protective 
foods, in the case of adolescents, one half of total calones required 
should be derived from protective foods In a balanced diet, 
the proteins denved from animal sources should form 30 per cent 
of all proteins The important vitamms are vitamin A which 
increases resistance to infecbon, vitamin B necessary for the 
health of nerve tissues, skin and intestine, vitamm C prevents 
scurvy, vitamin D plays a part in the formation of bone and 
teeth, Mtamin E affects fertility The important minerals which 
are essential for the health of the body arc Calaum and phos- 
phorus found in milk and fish, iron, manganese and 
copper found in egg yolk, peas, spinach and raisins and 
iodine in small quantities essenhal for the proper function- 
ing of the thyroid gland The richest source of calcium 
IS cheese, cow’s rmlk, egg yolk and spinach A good 
source of phosphorus is meat and also milk, cheese and 
eggs Iron is present in liver in large quantities and also in 
eggs, oatmeal, dried frmts and raisins Iodine is present m 
sea weeds and in variable quantities in vegetable products 
The chief sources of vitanun A are dairy products, green 
and yellow fruits, vegetables, eggs, carrots, red palm-oil, cod 
liver oil and shark liver oil Vitamin Bi is found in yeast 
and wheat germs and vitamin Bj in liver, yeast and green leafy 
vegetables while vitamin C is found in raw summer fruits, raw 
vegetables and atras fruits and vitamin D in milk, butter, egg 
yolk, cod liver oil and other fish oils Vitamm E is found chiefly 
in vegetable oils especially in wheat germs and green peas and 
pineapples * 

Mineral deficiencies and diseases Women suffer from 
mineral deficiency diseases more frequently than men. A 
defiaency of calcium in the diet may be found antenatally and 
postnatally among pregnant and lactating women. Iron is 
frequently defiaent m the diet of pregnant and lactatmg 
women. Women also lose a part of their supply of 
iron through menstruation Iodine defiaency is noted in 
areas where endemic goitre is prevalent Iodine, calaum and 
iron in suffiaent quantities should be provided in the diet 
dunng pregnancy, childhood and puberty 

Vitamm deficiencies and diseases — ^Defiaency of vitamin A 
in diet causes sknn lesions xerophthalmia, bronchopneumonia, 
and stone in the kidney Defiaency of vitamm Bi causes ben- 
ben, and of vntamin Bi, cessation of growth, gastro-intestinal 
and nervous disorders and its absence is assoaated with pellagra 
Vitamin C defiaency causes scurvy Vitamin D makes avail- 
able the calaum m the diet for the teeth and bone-formation , 
when this vitamin is defiaent, it produces malformation of the 
bone, nckets, osteomalaaa and tooth defects Vitaimn E 
deficiency may cause frequent abortions in women 

It must be noted that food defiaenaes do not affect all 
persons alike, some are affected more than others The 
problem of susceptibility to food defiaency requires further 
investigation The quality and quantity of food consumed 
depend upon the economic status, religious and soaal prejudices 


and habits of vanous commumties in this country It is, there- 
fore, essential that the medical practitioners should take every 
opportunity in treating the sick to empliasise the importance 
of well balanced diet in the maintenance of health of the family 
Malnutnbon is commonly found among children and 
adolescents even in the families of well-to do persons, owing 
to supersbbons and prejudices which govern their ideas regard- 
ing didt Kitchen gaidens, dairy farming, poultry keeping, pig 
breeding, food preserving industnes and fishenes have to be 
developed in this country to supply protecbve foods and ammal 
prolans of high biological value on which the health of the 
people depends 

Heredity 

Samtary environment favours the chances of survival of 
the individual through thfe application of hygiene, improved 
medical knowledge and better living condibons The quesbon 
how long an individual will live under such condibons will 
depend on genes inherited by him from his ancestors, 
which have made them long lived or short lived. So the 
quesbon of postponement of death and longevity is partly a 
quesbon of favourable ennronment and partly of physical 
inheritance The genes which are present in the chromosomes 
of the ferblized eggs are the physical basis of heredity and 
detenmne the main path of development as the embryonic 
growth advances and the individual attains matunty which is 
accelerated, controlled or altered by hormones It must be 
realized that the hormone acbon itself is a funebon of genetic 
conshtubon of the original cell Selecbve breeding has 
produced new speaes of seedless grapes and disease resistant 
bananas With increased knowledge of the factors of human 
inheritance m the near future, it is not too much to hope to be 
able to conserve and perpetuate the quality of human charac- 
teristics and traits that are desirable and eradicate the 
undesirable tyjies and defects m human family through eugemc 
mamages Charactensbes denved from defecbve genes are 
recessive and when union of two germ cells beanng the defecbve 
genes takes place a defecbve offspnng is bom. It is necessary 
to know that infectious diseases caused by micro-organisms are 
not hereditarily transmitted. So syphilis and tuberculosis are 
not inherited, syphilis, small-pox, measles may be acquired 
through the placenta Such infections are due to congemtal 
and not hereditary transmission through the placenta Heredity 
relates to the transmission of characters through the genes which 
are present in the chromosomes of the germ cells Defects of 
the nervous system are transmissible, such as insamty, epilepsy, 
feeble mindedness, deaf-mutism- and moral defeebveness There 
are also other structural defects such as color blindness, 
hiemophllia, polydactylism, etc, which are also transmitted 
through heredity Facts have to be established on the basis 
of careful observabon and expenments whether tendency to 
diseases or organ infcnonbes are transmissible or not A 
marked susceptibility to cancer has been noted to exist in the 
case of certain family groups Similarly also deafmubsnt 
Dr Fay states that under all arcumstances it is exceedingly 
dangerous for a deaf person to marry a blood relabve Of 
the eye diseases, cataract has been found to run in families. 
Myopia and retimbs pigmentosa, a degenerabve disease of the 
rebna are hereditarily transmitted In-breeding which is 
favoured by caste system will bnng up recessive traits and 
defects in succeeding generabons. Cousin marriages and the 
raamage of the blood relabves should be discouraged if the 
medical history of the family mdicates the presence of defects 
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and diseased tendencj, such as epilepp^. insarntj, J^gen^, 
feeble mindedness, alcoholism, drug addictness or other he edi- 
tarv defects among the members or their ancestors 

To detect and eradicate such tendenaes and defects through 
eugemc marriages is one of the mam aims of presence 
mediane in \\hiai the medical pracUUoner should co-operate 


Social LIeasures 

I haie bneflj touched on the ii%e saences which form the 
ground work of the new saence of pre\enUvc medicme and 
wh ch IS fundamental!) different from ensnromenlal and personal 
hjgiene, that is taught in the medical colleges under the designa- 
tion of Preienme Mediane and Hjgiene The new saence 
of Pre\enUve Mediane would stress the necessity for a periodic 
medical overhaul of e\erj man, w-oman and child in order that 
the health assets and liabilities of each indivndual might be 
correctlj assessed and a plan of hvmg could be prescnbed 
according to his or her health needs Sir Arbuthnot Lane has 
made a very strong case for penodical medical examination 
in his book enUtled “New Health for Every Man” published 
in 1931 To this end, health centres or v\ hat I would prefer 
to call ‘Preventoriums’ should be estabhshed as a department 
in e«rj large hospital or hy a group of doctors in every large 
at\ for the thorough periodical medical examination of all 
persons who are willing to pay the reqmred fees At the 
preventoriums, a careful enqmrj should be made into the family 
history to ascertain the hereditary constitution of the mdividual 
and mto the personal history wnth an account of past illness 


to determine the immunity status and habits and a physical 
and a cliracal examination with necessary tests should be 
undertaken to determine (1) the nutnhon status, (2) the 
condition of tlie organs and of ductless glands and thar func- 
tions, and (3) tlie state of the secreUons and excretions of the 
body Medical history of each indivndual exammed comprising 
the above data should be kept at these centres for future 
reference and as permanent records Preventive treatment and 
advnee to those requiring it should be given at these centres 
The estabhshment of such prev entonums m this country will 
open a new field m the prevention of diseases and the centres 
will function as effective agenaes for prolongmg life and 
adding to the efiiaency and health of the mdividual 

Insurance compames should require all the insured persons 
to submit to a penodic medical examination at approved pre- 
ventonums This measure will prove to be a real economic 
value both to the mdivndual and msurance compames Indeed 
such a pnvilege should be claimed as a nght by the insured 
public. Jinanaal support to such preventonums should be 
forthcoming from workmen's assoaations, co-operative soae- 
ties and employers of labour, in addition to the support 
from insurance compames I am confident that all these 
organisations will find penodic medical examinations at the 
preventonums a paynng proposibon. 

The medical student should reeme a practical lesson a*- 
such preventonums and there acquire the preventive outlook 
and attitude m mediane, and the cumculum of medical students 
should be revised to include the five basic saences as an 
mtegral part of thar course m preventive mediane 


ASSOCIATION NOTICeS 

XXI Ali-INDIA MEDICAL CONFERENCE, CAWNPORE 

The next Annual Conference of the Indian Medical Assoaabon wtU be held at Cavvnpore on 26th, 27th, 28th and 
29th December, 1944 Members of the medical profession are requested to attend the Conference m as large a number 
as possible in order to make the Conference a great success 

An exhibition of pharmaceuUcal products surgical and medical instruments, ttc., wall be held in connection with 
the Conference. Those interested in the e.xhibiUon of their products are requested to apply to the Exhibition Secretarv of 
tnc Conicrcnce as early as possible. 

A Scientific Seem^ is Mso being arranged ^here ongmal papers in the vanous branches of mediane will be read 
Sacntists and members of the profession are requested to send papers for the same 

For further particulars apply to the Publiaty Secretary, Temple of Service, The Mall, Cawnpore. 

VI BENGAL PROVINCIAL MEDICAL CONFERENCE, HOWRAH 

The Suxth Bengal Provinaal Medical Confaence will be held at Howrah on the 26th, 27th and 28th November 1944 
As in previous Confwenc^, many important problems concemmg the medical profession medical relief ARP 
measures and public health will be discussed at the Conference. ^ , m cai aiet A.KJ' 

For further particulars please wnte to Orgamsmg Secretary at 533, Grand Trunk Road (South) HowTah 
XIV PUNJAB PROVINCIAL MEDICAL CONFERENCE, SARGODHA 

. 9 « ri frroSe'SirJrRjsi.s ““ 

BIHAR MEDICAL RELIEF FUND 

Dr P T S'lS’v^cliS'^ Col“t^ SdMa[^Rs^-J=^^lf^r Varadrajan Rs SOI-. 

Dr T S Timmurti. Rs 501- Dr’ C P khsw^nath Rs ^ ^ Shastry, Rs 100 -, Rao Bahadur 

Bombav Rs 1251- 3 Dr T S c^tv Rs ^ ^ -''Ichta. 

1-aho'c Rs lOOl- 6 The Editors of ‘ The Annscptir” 'rs ^ ^ CapL Mdyasagar 

8 Dr P \ccraiah Chowdarv GmriL S ITOj- ^ Andhra Pronnaal Branch, lAI A , Rs_^ 100,- 
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CRUSH SYNDROME 

With the end of the monsoon and the advent of a cloudless 
sky the chances of enemy bombing appear- to have increased. 
We are sure the air-raid precautions in the province are ready 
for all emergencies and the medical personnel is fulij aware of its 
duties when time arnves Blood banks have been started for 
supplying ^ 'hole blood, plasma and serum to patients as and when 
indicated The c.xperiences of bombing are nowhere as varied 
as in England subjected to incessant raids by the Luftwaffe m 
1940-41 Dunng that penod observations were made and subse- 
quently confirmed that mjunes causing a loss of arculation to 
limbs and resultant necrosis and sterile autolysls of stnated 
muscle were at times followed shortly by renal failure which often 
terminated in ursemia Thorough investigations were made and 
a definite clinical entity established under the caption “Crush Syn- 
drome”, which IS an appropriate term for describing these cases. 

It IS a common experience of the rescue squads that after 
a heavy bombmg it might require hours or even days before the 
rums of a building were cleared, and even after such a long 
interval people are rescued with no appreaably visible injunes 
In many of such subjects, however, trouble begins in the span 
of a few hours One or more limbs that had been compressed 
by the debris, begin to get oedematous, lose sensations and motor 
power The skin becomes shiny-red and hot Large muscle-masses 
of the limbs show positive endence of patchy necrosis The 
oedema is explained by a rapid collection of a considerable volume 
of plasma in the necrotic muscle The loss of plasma may be as 
much as 2 litres, a large quantity indeed Shock is not a pre- 
dominant feature, as there is a generalised vasoconstnction pre- 
venting a fall of blood pressure in most of the cases Others 
rc'pond rapidly to a transfusion of blood or plasma There is an 
initial period of oliguria wth little changes in the urine except 
the presence of albumin and a few hyalme casts Within a day or 
two of the onset of compression the unne becomes dark or smoky 
with a browTush deposit This change in colour and the formation 
of deposit haie been found to be due to the presence of myohairao- 
globm' helpmg to form pigmented casts and granular debris 
With the passage of myohsemoglobm the total unnary output 
further decreases and such a state persists inspite of large 
fluid intake ‘'ladosis sets in, vomiting is often intractable, and 
there is a retention of urea and non-protein nitrogen in the 
blood to a considerable extent In short, the picture of renal 
failure is complete and a fatal termination results m majority 
of the cases within a week Patients who recover usually start 
having diuresis in five to six days’ time. 

In fatal cases, several characteristic features have been 
demonstrated in the kidneys**' On gross appearance they are 
markedly enlarged, present a wet cut surface dnpping clear 
fluid No abnormal changes are visible histologically m the 
glomerular capillanes A non-pigmented, amorphous and 
granular debns is found in the capsular space and the lumen 

'BrwATERs AND DixoR'i — Loncet, 1 648, 1941 
* Morison, J E.— 9 Path Bad , 53 403, 1941 
’Btwatess and Dibue, j "R—Thtd, 54 111, 1942. 


of the first convoluted tubule. The epithelial cells lining the 
first convoluted tubule show a catarrhal condition with des- 
quamation at places The most notable changes arc found m 
the ascending loop of Henle and the second convoluted tubule 
This part of the renal unit and also the collecting tubules 
contain “pigment casts" which represent tiI6 specific feature 
of the condition. These casts are aften numerous and consist 
of a hsemoglobin derivative, possibly myohsmoglobin* Analogy 
has been drawm with similar findings in the kidneys in blade- 
water fever, paroxysmal hsmoglobmuna etc The epithelial 
lining of the second convoluted tubule and the ascending loop 
of Henle shows a clear evidence of necrosis (Bywaters and 
Dible, lac at ) In fact, the tubular wall becomes so weak as 
to allow the permeation of fluid outw'ard Around these foci 
of tubular collapse there is also a proliferation of fibroblasts 
and mononudear cells The histological study makes it clear 
that “the inability of the kidneys to concentrate the glomerular 
filtrate is related to the loss of sructural integnty of the 
second convoluted tubule*” Tlie oliguria is also asenbed to 
the same cause. The progressive fall in the urinary output 
is not due to alteration in the filtration pressure as it continues 
even after the blood pressure rises subsequently 

Examination of the urine shows that urine passed ten 
to thirty-six hours after admission into the hospital was 
always strongly acid in reaction* Large doses of alkali are 
required to bring the reaction to the neutral point* By about 
the fifth day the urine passed becomes little more than a 
glomerular filtrate 

The whole dinical pictiue of crush syndrome or compres- 
sion anuna has been ascribed to myc4iaemog]obinuna wnth 
blockage of renal tubules by the pigment But there may be 
some other faetbr at work as has been pointed out by De (jowin 
el al’ in connection with similar conditions as black-water 
fever Of course, it is of little use to launch a theoretical 
discussion at this stage. The myoliaimoglobin m question is 
derived evidently from the sterile autolysis of stnated musde 
tissue Massive muscular necrosis is a constant feature m all 
cases in portions of limbs under direct heavy pressure. The 
necrosis is of the coagulative type The free effusion of plasma 
after 'rdease causes a rise m the intra-fascial tension and 
accounts for necrosis to a great extent Belsey* has stressed 
on a second factor and that is a prolonged arterial sjiasra 
which has frequently been detected while doing a decompres- 
sion operation on compressed limbs 

Blood biochemistry is similar to that of a case of uraemia 
and in fatal cases the highest figure of urea obtained by 
Bywaters and Dible (toe at) was 594 mgms per 100 c-c. 

The management of a case of compression anuna is bound 
to be a complicated affair as the problems are not only the 
tackling of urxmia once it sets in but also prevention of the 
renal lesion from developing to any great degree by appropnate 
local treatment Surgical intervention has got a supreme place 
in the therapy and muscular decompression, ampliation of tlie 
limb and finally decapsulation of the kidney (Hadfield and 
Garrod, lac at ) have got to be considered 

* Bywaters d at — Ptodtem J , 35 1164, 1942. 

“HADFiEtD AND Gareod— Recent Advances in Pathology, 1942, 

J A Churchill, London, p 262 
•Bywaters and Beall, D — Bnt M J 1 427, 1941 
'Loncland, C j and Murray J — Lotted, 2 158, 1941 
■De Gowin, E U d at— Arch hit Med, 6 1 609, 1938 

• Belsey, R H. R.— Lancet, 2 730, 1941 
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CURRENT M6D1CAL LITERATURE 


CHEMcrrHraAp\ rs Tuberojlosis 
The Committee on Therapy of the American Trudeau 
Soaetj (Medical Section of the National Tulx^osts 
Association), in session March 17 and IS, 1944, at Chicago 
and Waukegan. Illinois, has renewed information so far made 
available to it on the eJiccts of Promin, Diasoae, Promizote, 
dianuno-diphenjsulfone and some related drugs upon previouslr 
establshed experimental tuberculosis in guinea-pigs It has 
also renewed tlie verj limited amount of roentgenological 
and clinical data from one insbtuUon so far made available 
regarding patients treated with one of the drugs, Mr, Diasone 
Oil the basis of these date the folloxnng statement has been 
authorized 


Promin, Diasone, Pronuzole and certain related com- 
pounds appear to possess m varjnng degree the striking ability 
to restrain the depelopment of expenmental tuberculosis m 
gumea-pigs It is recogmzed that expenmentally induced 
tuberculosis in guinea-pigs offers manj contrasts with clinical 
tuberculosis m human beings, even though the causative 
orgamsm is the same. 

It is the opinion of the Committee that the dmical and 
roentgenological data so far made available to the Committee 
on the action of Diasone in human tuberculosis is as yet 
inadequate both quantitatively and qualitatrvelj to permit, even 
tcntativelj, a positive evaluation of its curative effects upon 
tuberculosis m humans The Committee beheves that there 
IS, at this time, no adequate basis for the optimistic implica- 
tions of the magazine articles or of the releases to the press 
which arc now so well knowm to both the profession and the 
public. It IS believed, on the contrary, that such implications 
are distmctlv unwarranted and not m accord wath the climcal 
evidence which has been reviewed bj the Committee. The 
Committee regrets exceedingly that the magazme articles 
mentioned preiiouslj were pubbshed m spite of efforts on 
the pan of both the Committee and the chmaans quoted to 
stop their pubhcation. 


Until controlled studies of adequate scope have been 
rciKirtcd, it is recommended that none of these drugs be used 
for treating tuberculosis patients except under conditions 
which will appreciably add to our knowledge of their chmeal 
action, and m the presence of adequate faalities to protect 
patients effectively from their potenballj senous tone effects. 
Patients and phvsiaans must also be remmded of the provisions 
of the federal regulations v'-hich prohibit the distnbution of 
a drug in the expenmental phase of development to other 
dian research mstitutions to which the material is assigned b> 
the manufacturer for e.lher laboratory or dmical investiga- 
tion The Committee is informed that other dimcal mvesbga- 
tions arc now in progress, and it is the e.xprcsscd opiraon of 
the Committee that such further w-ell controlled dmical 
investigation is disunctly desirable. 


Any use of chemotherapeutic agents, mduding Diasone 
m the treatment of tuberculosis patien's must, therefore, bi 
regarded as purdv a project in that such use is not wathou' 
hazard and that the roen genological and diracal evadenct 
renewed b\ the Committee give* no justification at this timt 
fo' anv aiUtude concerm-g the value o' these drugs in paUertj 
o than o-ae ci cr ucal intcres,. (/_•! Ed, 125 149 


Use of PEMotUOii FiltRaie For Local TREA-rviExf 

Alstov (Bftt MJ, I 655, 1944) m this commumcafaon 
glams the results of the local use or the untreated filtrate in 
24 patients The strain of P notatum was kmdly given by 
Prof Fleming, and in growang it for this purpose the medium 
has been changed from time to time, but has always been 
a modification of the Czapek-Dox formula At present it is 
made according to that of Cballmor and ifacNaughten 
without the yeast extract which they recommend and with 
the addition of calaum carbonate. The following constituents 
are dissolved in a litre of distilled water 

Grammes 


Sodium nitrate (NaNOj) 3 0 

Potassium chlonde (KCl) 0 3 

Magnesium sulphate (MgS04, /HzO) 0 5 

Ferrous sulphate (FeSOf, 7H.O) 0 01 

Potassium dihydrogcn phosphate (KHjPOj) 6 5 

Disodium hydrogen phosphate (NaJfPOj 12H O) 33 5 

Glucose (pure BTlJf. anhydrous or "Qimax” brand. 

Com Products Ltd ) 40 0 

Distilled water to 1,000 c.c. 


Stenlizc m free steam for V/t hours m 200-cc amounts m 
1-htre conical flasks Add 5 c-c. of 10 per cent solution o* 
sterile calaum carbonate to every 200 (xc of medium before 
moculatmg The final pH is about 7 

The medium should form a depth of not more than 1 5 
to 2 cm in order to expose to air a large surface relative 
to the polume Incubation is at a temperature of 24° C for 
8 to 20 days IVhen the flasks have not been shaken the 
mould forms a thick firm pellicle and the culture medium 
below IS almost as clear as before incubaUon. The fluid 
medium, after growth, is passed through a Seitz filter, and 
is tested to make sure that the reaction is nearly neutral 
and that less than 0 1 per cent glucose is left 

The assay of the product is made by comparing its action 
On the Oxford strain ot staphylococus with the action of a 
standard speamen of calaum salt of pemalbn The method 
mostly used is the established one of measumig the zone of 
inhibition of the staphylococcus around a piece of porcelain 
tube (conteimng the pemallin) set on a heavily inoculated 
plate of agar medium, and occasionally for dicck, the assay 
Is made by inhibition of the growth of the coccus in broth 
produced by senal dilutions of the standard preparation and 
the unknown filtrate (MJ? C War Memorandum No 12) 
The filtrates used for treatment vaned in strength from 4 
to 10 units per c-c., they do no‘ lose strength when kept 
at 4*C for seven days nor when heated to 65°C for 2J/ 
hours More details of the methods used for production and 
assay arc described in a paper br R M Sabdedco't, which 
IS expected to appear in the Bulletin of the Institute of Medical 
Laboratory Technology in July of this year 

Foetal A^D Neonatal MoaTALirv in Peecxv' cies 
CoMPUCATED BT DIABETES MeLLITCS 
Muxeb an-d others 124 271, 1944) giie m 

the following lines the summary of their observat ois 

(1) In pregnanaes complicated by diabe'es melhtus the fcctal 
and neonatal mortality is about five times higher than that 
in nondiabetic pregnanaes The foetal and neonatal mortality 
1$ as high during the five vears immcdiatdv preceding the 
miset of diabetic symptoms as after the syndrome has become 
established An increased foctel and ncoiatel mortality ca i 
be observed from fif eea to twen*y years ran be recognised. 

(2) Infarts wttn a lurth wmgrt o' 5 Kg o' mo'c are fco-n 
to Women befo-e they beccrre diabetic wi h tre sar-e higr 



frequency as after diabetic symptoms have appeared 'the 
incidence of infants whose birth weight is 5 Kg or more is 
about eighty times higher in pregnanaes complicated by 
diabetes than in nondiabetic pregnanaes (3) The foetal and 
neonatal mortality is no higher among those infants who 
weigh 4 5 Kg or more at birth than among those who weigh 
between 2 5 and 4 5 Kg (4) In the presence of mild 
diabetes (not requiring insulin) and in the absence of maternal 
complications of pregnancy the foetal and neonatal mortality 
IS four times higher than that in the non-diabetic population. 
Severe complications of pregnancy in women with diabetes 
increase the risk to the infant (S) The presence of glycosuria 
in the last months of pregnancy in women whose carbohydrate 
metabolism is apparently normal is assoaated with a foetal and 
neonatal mortality that is as high as that among the offspring 
of women with definite diabetic signs and symptoms 

Thf Importance op Focal Infection in Obstetrics 
S oLis- AND CoHON (Stirg Gyiicc & Obsict , Jan 1944) 
write that the -various conditions that obstetnaans believe 
can be caused bv focal infection are listed by them as 
follows the toxamuas of pregnancy, the nephntis of preg- 
nancy, pyelitis dunng pregnancy, disorders of the placenta, 
puerperal sepsis, breast abscess and phlebitis 

Great caubon should be observed in removing infected 
tissue at a focus of infccbon at all times and especially 
during pregnancy Removal of infected bssue at a focus of 
infection frequently fails to eradicate the infccbng orgamsms, 
which may contmue to mulUply and to elaborate toxms and 
thus keep up the focal infecbon The elimination of those 
microbes may require artifiaal sbmulation of anbbody produc- 
tion by the careful admimstrabon of a potent vacane con- 
taining the infecbng bacteria and their soluble exotoxins ~U S 
Office of War Information 

Sex Hormones in Post-Traumatic Pstchosis in the Aged 
C oGSWELi AND Davis (.4iit J Snrg , 62 9, 1943, Ref 
/ All A , 124 59, 1944) point out that not infrequently a 
senile person placed in bed to recover after some form of 
trauma, often tnvial, breaks down mentally or physically and 
dies Man> of these patients appear to be m excellent 
condibon up to the time of their injury Gctbng these people 
out of bed as soon as possible and allowing them to exerasc 
IS of value m prevenbng this sjuidrome. In many cases this 
cannot be allowed, owing to the nature of the pabent's injury 
The authors report that 3 pabents showed mental symptoms 
following injuries confining them to bed Because such mental 
sjmptoms were not seen in younger pabents under similar condi- 
tions, gonadotropic substance was given, and the mental symptoms 
disappeared. 

Vitamin B. in the Treatment of RADiA-noN Sickness 
Maxfield and others (Radtoloijy, 41 383, 1943) 

administered 25 mg of pyndoxin hydrochlondc intravenously 
to pabents in whom a definite radiahon sickness was present 
and in most instances onl} one injecbon was necessary to stop 
the unfavourable symptom The results have been most 
gratifjang in a senes of over SO cases The authors recommend 
tliat 25 mg be given intrav^enously immediately after the onset 
of radiation sickness and repeated after an interval of 24 to 
72 hours, as necessary They maintain that -vitamin B<i therapy 
should supplement and not replace other methods of treatment 
and the use of liver extract, a high -vitamin intake and sedabves 
arc to be encouraged 


correspondence 

The Editor kr not responsible for any vtitos 
expressed by conlnbntors 

ELECTION -OF THE PRESIDENT OF THE 
MADRAS MEDICAL COUNCIL 

The Editor, Journal of the IM A , Calcutta 

Sir, — On 1-7-44 the Madras Medical Counal elected Dr 
V Rama Kamath, as its first non offiaal president, other 
contending candidate being Rao Bahadur T Satagopan Dr 
Kamath got aght votes while Dr Satagopan got three in a 
council of IS, three members bang absent on that day It is 
creditable to note that the counal observed sound democrabc 
pnnaplcs in eleebng the seniormost member of the counal, 
who has put in IS years of mentonous work in the council 
in particular and also outside for the whole medical profession 
in general The Madras Medical Counal formerly consisted 
of seven members nominated by the Government and 8 elected 
by the profession, now three members nominated while 12 
elected Out of the 12 elected seats three are allotted to the 
three medical colleges, one for each, and two to the umversities 
These five members and the three nominated are graduates 
only, and there is no place for a licenhate among them. The 
remaining seven seats are thrown open for general eleebon 
bj the profession The counal as it stands now, consists of six 
licentiates agamst nine graduates The Surgeon-General with 
the Government of Madras had been the nominated president 
of the counal for the last 4 years bll 30lh June, 1944 When 
It IS so, the eleebon of Dr V Rama Kamath, a licenbate as 
the first president of the counal, speaks very high of his 
populantj I heartily congratulate him and wish him long 
life and sound health I am etc. 

G V Hanumantha Rao, 
Guntur, Hony Secretary, 

24-7-44 Andhra Provinaal Branch, IMA 

SOME SUGGESTIONS FOR MEDICAL 

REORGANIZATION 

The Editor, Journal of the IMA, Calcutta 

Sir, — With reference to the arcular from the Indian 

Medical Assoaation, Head Office, Calcutta, No. C-26/H 
S D O., J am sending herewith a few of my suggesbons for 
the considerabon of the Health Survey and Development 

Committee appointed by the Government of India 

I feel strongly that the medical organisabon needs a 
complete overhaul, keeping in mind the uphill task that the 
medical orgamsation have to undertake in view of ignorance 
of the general public about the saenbfic method of treatment 
I think the various classificabons of system of medical practice, 
such as allopathic, homoeopathic, imam, ayurvedic, osteopathy 
and so on all m themselves are an adverse refleebon on our 
present day concephon of what we call qualified medical prachce 
by a registered graduate A study of ‘History of Mediane’ 
makes it quite clear that the modem development in the medical 
saence, Rs we understand it by so-called Western allopathic 
mediane, is a superstructure on the -vanous systems such as 
ayurvedic, homoeopathic, etc. , 

In India the cry of compebbon between the indigenous 
sjrtems and so-called Western mediane is purely a cry of 
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Ignorance against saence, i^herem the question of a ^ed 
interest arises purelj from a buaness point of 
than from that chenshed angle of proper idealism, the rdief 
of the suffenng humamtj I, therefore, feel that it is high 
time v\hen all our energies v.ere pooled to clear up pm t 

in a fashion satisfactorj to all M> suggestion for this is as 

• 

(1) In the reorgamsation for medical education there 
should be a paper on indigenous system of mediane, both 
Aininedic and Homceopathic, which should be taught as an 
additional supplementary subject m our department of medicine 
and pharmacology so that the good pomts of these systems 
mai be scrutinised m our laboratones and, be -within the reach 
of our medical graduates to fight diseases It will also root 
out the quack practice of mdigenous systems as well as give 
great confidence to our ignorant public and impress upon 
them the i-alue of saentific system of medicme 

(2) All the Unani, Ayurvedic and Homoeopathic insUtu- 
tions should be taken oi-er and kept under the Goiemment or 
Indian Medical Council, so that the proper appomtment 
may be made in those institutions and scientific work encouraged 
m them. 

(3) The present day registered Vaids and Hakiins and 
Homceopaths should carry on wath their practice, but for the 
future the registration should be strictly scrutmised. In due 
course of time no separate register for them wall be necessary 
as the first suggestion visualises a registered medical practi- 
tioner who wall have the working knowledge on saentific 
basis of this indigenous system as well 


(31 The most important need in any orgamsaUon of 
hospitals in this proiance is to ha\e proper transport facilities 
for patients from i-illages and eien in the towais At least eiery 
Sadar Hospital should ha\-e one ambulance car wath complete 
outfit The hospital should haie a senes of sections in the 
following groups — 

(a) An infirmary for mcurable but mi-alid poor patients 
according to the local needs 

(fi) A mental hospital for all mental cases in the distnct. 
(c) An infectious diseases hospital which is a prime 
need m this province as cases of small-pox, cholera, leprosy are 
frequent and very often prove a public nuisance 

(rf) A tuberculosis hospital which should have two 
separate sections, one for medical tuberculosis such as pulmonary 
lesions, and another for surgical tuberculosis espeaally lesions 
of bones and joints 

(f) A section of venereal diseases which should be 
popularized and fully equipped to deal with lenereal cases 
(/) In those places where matermty and child welfare 
do not exist it is important that they should be founded. 

(p) A reasonable pathological laboratory and x-ray 
eqmpment are essential to a distnct hospital deahng wnth 
general medical and surgical cases 

General Adnnmstrahon — ^Adequate number of memal staff, 
trained nurses and qualified compounders wutH quarters in 
hospital premises to Ine in, proper umform and adequate pay 
should be maintamed. Compounders and nurses should all 
be registered. The present day hospital staff is -working under 
very unsatisfactory system of admimstraticm. 


(4) It is important that the Government be approachea 
to take steps and see that the word ‘doctor* is not used by 
any one e.xcept a registered qualified practitioner One can 
commonly see homoeopaths stylmg themselves as ‘doctors’ and 
using this in telephone directones, on their signboards and 
in thar prescription forms which largely mislead the public. 
They can easily w-nte Homoeopath, Hakim and Vaid for 
thcmsclics to aioid confusion 

General ifedieal Pracitlioncr — ^There is no doubt that the 
condition of general medical practice is very unsatisfactory 
A few points in this connection are mentioned below 

(1) It IS absolutely essential to ray mind that any difference 
between licentiates and graduates should be completely dropped 
out, so that both may work in harmony on a status of full 
equality 

(2) The pni-ate medical practitioners in a town should 
be gi\-cn short term appointments in the Distnct Hospitals, so 
that thci may be able to get in touch with hospital work If 
possible a tcndenci towards cpeaalisation may be created in 
•■'ery distnct hospitals 

(3) An\ certificate from a registered medical practitioner 
whether a graduate or a licentiate, should need no counter- 
'igrnti re from a cinl surgeon or an assistant surgeon. 

(4) Tscri possible faality should be given to the pnvatc 
practitioners to attend the Refresher Course in the hosp tals 

Hosrilal Orgarisat,on—(i) This should be quite separa c 
from the preventue mediane for whieh the Public Health 
Department is responsible through its Health Officers and 
^antary Inspectors I leave that point for one more 
cvpcncnced to deal with in that aspect of Public Health. 

(21 I thinl there wnll be no difference of opinion that 
even distnct at least in this Provnnee, needs an increase m 
tne number of hospitals wnth adequate staff 


It would not be out of place to mention that an attempt 
should be made for the decentralisation of hospital manage- 
ment, in the sense m that in every distnct, both official and 
non-offiaal members wnth adequate representation of medical 
men may form a board to advise in the admimstrahon of 
hospital as well as encourage the public to donate sums for 
chanty towards the hospital organisation. It is important 
that every hospital should create the atmosphere and a 
prestige for itself quite separate from the official attitude of 
these institutions which make them foreign to the taste oi 
the general public A great deal of public education towards 
chantv, disaplinc, digmty of the medical and the nursing 
professions can be done by adopting- some such systems as 
suggested above to enlist the support of the public, to get 
the conception, and to create in them a feeling that the hospital 
is their owm institution 

It is also very important that these chantable hospital 
organisations should be used only by the poor people Much 
of the trouble m our hospitals is due to the nch people seekmg 
treatment and demanding e.xtra attention when they have no 
nght to get free treatment (emergenaes apart) A definite 
rule that people above certain income must come to the hospital 
with a letter from a pnvate practitioner and they should be 
kept in papng wards where thev should be made to pay on 
a sliding scale according to their income, both for hospital 
amenitaes as well as medical at*cntJon 

^fcdtcnl £ducatton — There arc man\ suggestions in this 
ccnnedion. but a few outstanding ones arc mentioned bdo- 
^wiical education m India should have a unifo’^it” 
all over the teaching mstitutiOTs in the country in as much 
as every medical college should have its syllabus app-oved 
by the Indian Medical Council This vrll give an aidouiatic 
reap-oaty all over the count-y to the iretkcal graduates 
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(2) All medical schools in the countrj be raised to the 
standard of a medical college. 

(3) All teachmg institutions should be managed by 
academic bodies like the unncrsitj, and it is imperative that 
thej should be fully equipped. 

(41 In eierj educational institution the time demands that 
there must be special departments fully grown up and equipped, 
so that the public may benefit b> specialist treatment and the 
student ma> get a chance of selecting for himself anj speaalitj 
haling seen its possibilities and advantages The following 
speaalities are a crying need 

(а) Tuberculosis — -Medical and Surgical, (6) Skin 
diseases including leprosj (c) Venereal diseases (d) Ortho- 
predic surgery and physiotherapeutics (bone and joint T B, 
occupation tlierapy and rehabilitation centre. Trained staff for 
making artificial limbs and splints) (c) Diseases of Children 
(/) Diseases of UN T (p) Dental diseases (Ii) Ncuro 
surgerj (i) Chest surgerj (j) \nacsthesia (k) Radiology 
(/) Psj chological medicine 

(5) A compulsory intemslup for e\erj graduate who 
qualifies under a senior medical practitioner or a hospital for 
at least 6 montlis before he is allowed to do general practice 

(б) There should be adequate faahty for research work 
in everj department, particularlj the basic subjects like 
anatomy, physiology and pathology 

With the above modification m the curncutum it is 
necessary that large number of research scholarships be 
offeree so that the candidates maj select their subjects and 


liave every chance of -post-graduate study and research, 
both of which are practically non-existent in tlie scheme of 
our present medical education 

(7) There should be a post graduate Refresher Course 
in every teaching hospital for the benefit of the pnvatc 
practitioners 

^(8) Post-graduate diplomas and degrees should be 
organised in every teaching institution in the i-arious speaahUes 
mentioned abov^ so that tliose who can afford will have eiery 
chalice of entering into a specialist practice with proper 
education This is only possible when c\ery single speaal 
section IS properly equipped 

(9) The Staff in medical colleges should be well paid 
and there should not be any honorary system AVhen tlie 
essential needs are provided for by a basic pai, then alone 
It IS possible to enforce consultation practice with great 
ngidity and thus give a cliance to the members of the staff 
to deiote themselves to the spenalised teaching, post-graduate 
training and research work 

Time has come when medical problems should be governed 
by a body as our Indian Medical Council which should have 
power like the CMC 

I shall be prepared to discuss these jioints in detail if 
vou or the Health Suney and De/clopraent Committee will 
permit me to take up any of these items and gi\e me a 
chance of cleanng them further — I am etc. 

B N Si>.HA 

7-7-44 MB (luck ), LJt.c.p (loxdJ, 

K G Hospital, Lucknow rRC.s (exc) 
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SOME OBSERVATIONS ON ETIOLOGY & PATHOLOGY 
OF NEISSERIASiS (N GONORRHOEAE INFECTION) 
Ifs Symplomatology Relevent to Systemic and Urogenital 
Syndrome 

K IC CII \TTCRTI icr Frrsi^ lie\t-col 
Hot orar\ Consiill iig J ciicrcologist^ Chiltaraiijan Hospital, 
Calcutta 


I' TTODL'CTORS 

Griiorrlirca is an ag:c-oId disease , descriptions of condi 
tions cloaclj rtsembimg U arc found in the most anaent, c\en 
pre histone nnting' Trom tlie cuneiiorm inscnptions latcl> 
denphered it is ciident that E-arhaddoii, king of Siria (6S1- 
bf L C ) snficrcd fro ii it Disconnected, but unnustaL"abl>. 
description'' of the di case arc to be «ccn in the Ainnedas long 
before sjpliilis is mentioned in Eastern medical writings 

Gonorrheal has for long seemed to me to be a misnomer 
and I lenture to hope tliat other urologists also hold the \ac\\ 
that It IS a relic of a misconception among others of the ongin 
and iiathologs of flic discasa The term implies a catarrhal 
condition of the gonadb or the genital tract causing an outflow 
of semen Light dawaicd on later obseners as we find 
AMccniia (10th centun) opining that the discharge was at 
least parllj due to ulcerations m tiie unnao tract and later 
still (12th ccnUiri ) Maiman of Cimo as a result of closer studj 
was the first to oh erse that the discharge was different in 
c araclcr roai scnicii If t c re christen gonorrheca as 
Ncis ers disease, or perinps better still ‘ncisscnasis’, and the 
gomc.K-ci juis ernn ihplocora uc would not onl> be doing 
JU ticc to the discoscrer of the cau'al organism, but giac the 
distasc (he s,^^„fica^t and inclusno designation it descries 
G morrhoa as wall lie ‘cen later, is not oah urethral or genital 
mcLlioi hit It has proved to be a sts'cmic miasion b\ the 
nussenan dipKcoca and its toxins jus, as Icislmnmasis 

Ux 1 asis or tnchinnsis n can lufc-tation br sje^^ific organisms 
hi! n nei 'crn'is uould not onI\ be the appropriate 

r tir- al tk’'iL;nn ion fer the conditions produucU 

Inn, ,rc,l n, 1„„„„ , , , S" r’"' ’"-; 

: T ' 1 -ppime mam- 

I Id d.sabhig tUir hot and ,I u. adter eh atTcct.ag 

I 'T, -J -■'hoa.al maapoic- W tins has 

^ s ns atb "nd baeteno oga, m^dianc 

1 ' ' ’ C-t.ssn- 0 rji I, 

n s.\‘ 

f ji ^ ^ ^ i c-jnnira 

ad‘ ics c t m cj' DowIUg^ ci this sj,^cct 


In the Aauncflas, the earlier manifestations of the disease 
arc desenbed in detail but the accounting of later ^conditions, 
sequela? and complications arc scrappt, these being attributed 
to other cau es, the Ayvncdists and Unanists claim tliat 
tlic rantj of complications mas due to their non-interfenng, 
smiplomatic and expectant methods of treatment and the 
exclusion of tmatoidablc trauma liable to be caused bj local 
treatment. There maj just be a semblance of truth in it, but 
ilie other side of the picture cannot b? overlooked. It is more 
likclj tliat the eter-ad-vancing methods oi climcal and laboratorj 
im estigations not being as-ailable to them, it was hardlj 
possible for Uiem to correlate the later stages of the disease 
and Its causatixe factors Let us not, howeser, underrate the 
damage caused to the urethra alreadj traumatised bj the 
invading bacteria br uncalled for instrumentation and chemicals 
bj o\cr-zealous urologists kVe shall revert to this subject 
later It would be interesting though, to refer to the xnew 
which places gonorrheea in the group of self-limited diseases, 
at anj rate m the male How manj of these cases are 
isimpomadc latent cases and arc thus potential ‘earners of 
infection are matters for inicstigabon and scrutinj 

What is Gonoruhoea 

Gonorrhtsa in the male initialh implies an outpounng of 
urcUiral discha*gc, a specific urcthrorrhcea or mucorrhcca, 
caused bi a spcafic microbic infection there arc howcicr, 
exceptional cases oi ‘drv* gonorrhoea, in these cases there 
mai be no discharge or perhaps too issignificant for the 
casual patients notice, besides, there is in such cases a fair 
percentage of ‘incubation stage infection’ Laboratorj findings 
in cases of delajed local or metastatic mamfestations maj 
indeed be the first clues to the diagnosis Some of these cases 
of asvmptomajc earners belong to the groups of the so-called 
self limited cases or cases hanng had irregular, interrupted 
o sub curative treatment Gonorrhoea and its complications 
a^c thus brcoming problems of cv er-incrcasmg importance 
Clo c clinical and labora orj investigations of ob cure and 
indeterminate complaints no mfrcqucntlj lead cnc to the dis- 
co erv oi ne-senan coca and their •is<ioaat&> as the onginators 
He IS a luckv urologist who c'capcs cn'iaim, for avoidable 
e>v,.r ighia in the'e maticrs The bare advent oi go ic'cccci in 
tni irduce eirlv chmcal svmp on e these a-c 

produced bv toxins I berated bj Iw- of bo'n the -^uc cells 
(cndooxms) and of tbe organ-ms themiclve^, tha i= In 
evtovx^s "'’id bamcnnlv \itcr gonococa cnmp'c'c tiicir 
hu-cve’e trcj undergo Ij is and a f'esh L h. p-ck-l<s 

- n ai J .-o oi T1 u I oVa tie proc '«cs c ti «! . cells 
« "1 ps~i nth I'oletic ac ivn es of tie o-g — ‘mr Tie 

rv I la d-deirpe c -I'-Ung o cv^ovc^l e'e- - v i h 
d .c" ra cJ cehs (M DC arJ c, hc’ia! cc’N), ph s C'-e ' 1 
' p’us go-occca, etc Trese ge-o.occi arc c, ■— c.'-"',.- 
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cellular on tlic subsurface because they work through the 
intercellular lymph spaces or intracellular which are on the 
surface These histopathological facts are based on experi- 
mental and clinical data 

Environmental conditions may temporarily alter morpho- 
logical characters of gonococa caused by biocliemical processes 
though they may eventually revert to tlicir onginal characters 
Take for instance the effects of chemotherapy Sulphanilamidcs 
(SJ^ hi ) may ‘scotch’ the gonococa, altenng their morpho- 
logy and their stauiing and cultural qualities, thereby misleading 
us , tliat is why a good deal of caution is necessary in laboratory 
diagnosis^ 

The spread of gonococcal infection is not just by mechamcal 
surface or subsurface extension, but by progressive metastasis 
ina h-ematogenous or Ivmphogcnous routes which may even- 
tually give rise to bactenemia, pyaania, even endocarditis and 
in tliese cases blood cultures not infrequently yield gonococa 
Gonococcal urcthntis is thus potcntiallj a septiaemic process 

Case Report i — A yoimg married lady with symptoms of 
septiaemia came under joint consultation (several physiaans 
and surgeons) For the first hvo days, the usual treatment was 
not of much aiml Her husband admitted neissenan history 
to me, tests were made and though the ^aglnal and cervical 
smears were negative, her blood culture proved positi%e to 
gonococa which gave us a lead to diagnosis and treatment 
This 4 s apparently a condibon due to gonotoxins liberated by 
latent foci. 

There is a condition of supcnnfcction m gouorrlicea. We 
shall take three cases (A), (B) and (C) (A) infects (B) , 

(A) can also be infected by (C) by a different strain of 
gonococa and also by (B) his owm strain which may have 
attained an added \irulence or undergone bioblastic alterations 
while passing through (B) 

Statistical Data 

American and European statistics give rather astounding 
aierages of all males, SO to 60 per cent are infected some time 
in their lives, in large aties and industnal areas, 80 to 95 per 
cent, 20 per cent of mamed men haie had gonorrhoea, of this 
50 per cent sub cured or latent cases mfect thar wives or 
partners 

Ratio of gonorrhoea male and female 16 to 1, complica- 
tions in women bang much higher 20 per cent to 40 per cent 
of infected women have their immediate or remote happmess 
endangered 25 per cent cases of puerperal sepsis originate in 
gonorrhoea SO per cent of gynaecological operations are for 
acute or chronic lesions of gonorrhoea There is a high 
percentage of clironic semi-mvalidism due to local or metastatic 
complaints in infected women who do not undergo requisite 
gjTiiccological treatment, remedial or operational 25 per cent 
of all blindness can be traced to neo-natal gonorrhoeal ophthalmia. 
Gonorrhoea not onlj sterilizes most females but many men, 
Tliere is a large number of one child or total stenlity m 
gonorrhoac couples 

The aboie reports arc collected from statistical figures of 
American and European Social Sen ice Organizations co operat- 
ing wath Public Health Departments The monetary incapaaty 
and life lalucs of this disease arc eindaitly more apprcaated 
in those countries than bj aial administrations here The 
casual statistics available here are hardly dependable and 
accurate From personal expenence of urologists and such 


data as are aaailable in VH dimes, we are led to tlunk that 
the total percentage is certainly as high, if not higher, and the 
madence of uncured or sub-cured and latent cases would pre- 
sumably be much higher, among other things, due to marital 
relations, endorsed or otherwise by soaal ethics or scaraty of 
V D centres or both Re-marriages due to barrenness 
onginating in the infected husband’s indiscretions arc prolific 
causes of the spread and perpetuity of mfecton These are 
some of our common experiences in this country The serious- 
ness of dironic gonorrhcea is further emphasised by the long 
period of its infcctiousncss, its latency, the uncertamty of cure 
and want of appreciation on the part of the patient that in 
order to give him a safetj zone assurance, his phjsiaan must 
put lum and Ins marital partner as well through a regular, 
intensive and full course of treatment, spread out over a long 
period 

In tins connection a few illustrative cases rdating to the 
after effects of chromaty and latency will be interesting 

Case Report z — A loung European bachelor, engaged to 
a girl of a family I knew very well, came to me for the cure of 
an inguinal swelling diagnosed as irreduable omental hernia, 
in order to qualify himself for matnmomal fitness History 
of V D denied. Laboratory tests induding urine, analysis 
no'hing abnormal Examination tlie swelling proved to be 
varicocele witli lymphangiectasis of the left spermatic cord 
Operation excision and plastic repair of mgiunal canal, 
uiicvaitful course. A short time after his marnage he 
reported tliat he had urethral discharge whidi he attnbuted 
to an infection from his wife Nasserian coca found. After 
'antenor lavage and prostatic and vesicular stnppings, gonococa 
were cultured from the fluid As by this I could convince him 
of old, latent infection, he admitted that he had urethritis 
25 years ago and having been certified cured, he had given 
me a negative V D history I have always reproached myself 
for not subjcctmg him to tlus test before sanctioning lus 
marnage, particularly with the daughter of an old fnend and 
patient of mme The wife’s infection was fortunately super- 
fiaal The husband, quite penitent now, submitted himself to 
treatment They are happy parents now This illustrates how 
a latent mfection is stirred up, years later by early mantal 
sexual activities 

Cose Report 3 — A commeraal magnate of Calcutta had 
several courses of treatmait here and for a final course and 
tests for cure, consulted speaalists m the U 1C There, he 
had vaned metliods of treatment includmg vesicular lavage 
and instillations by vasotomy He returned to Calcutta witli a 
dean report Some time after this, ten years after infection, 
he came under my observation for lumbosacral pain and a 
vague discomfort in the deep urethra. Slide and culture reports 
negative PR. a few nodes in the prostate After two weeks 
of treatment with indifferent results, endoscopic examination 
revealed minute granulations in the midprostatic urethra 
These were punctured and tlie flmd drawn by negative pressure 
revealed neissenan coca There was no history of fresh 
exposure 

Case Report 4 — An army officer in active servnee had full 
courses of treatment for gonorrhoai in military hospitals here 
and pronounced cured. Two jears later, when in UK. on 
‘home leave’ consulted speaalists and had further treatment 
After some jears, when again on ‘home leave’, had further 
treatment and with the consultant’s permission got marned. 
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Some vague trouble returned soon uhich roused his suspiaon 
and he consulted me. Urethroscopic examination tuo soft 
stncturcs and chronic lUtntis, this caused tender areas in the 
urethra causing spasms and disturbed mictuntion. Urcthro- 
prostatic mac'tgc on a steel bougie \nelded a dear fluid negatuc 
to slide examination, but positne to gonococa in cultural tests 
Wife had cerMcal erosions but fortunatelj onlj secondan 
orgamsms on culture 

Core Report 5—\ marned lads consulted for persistent 
rectal irritation m spite of prenous treatment lavage, cauten 
and eicn e.xa'ion of a 'tumour' (’) etc Examination PR- 
muco'al congestion, some epithelial desquamation. P V 
cervical catarrh , on vaginal mucosa, Icukoplakial patches 
Smear secondary organisms Culture gonococci Historj 
husband had gonorrhoea ten \cars before marriage, certified 
after treatment, fit to marrj 

The Urocenital Tract 


remained tno elongated areas of unusual hardness Palpation 
localised, unj aiding, woody hardness Endoscopy some 
narrouing of the lumen, small patches of leukoplakia Ereebon 
was painful and lopsided, the organ undergoing peculiar dis- 
tortions Se.xual connection n-as not practicable and the 
patient suffered from sex neuroses Surgical invcstigahon 
disclosed a chronic fibrous cavermbs. 

Another point of anatomical interest is the presence of 
minute openings of the ducts of the paraurethral glands at 
the external unnarj meatus often reqiunng magnification to 
idenbfj I can recall several cases of urethral auto-infechon 
from organisms harboured m these ducts This also applies, 
though perhaps to a less extent, to Tyson gland infecbons, 
ubich are, houever, more easih disclosed by palpabng the 
fnenum Other sources of reinfecbon of urethra are from 
small papillomata (gonorrhoeal warts), leukoplalaal patches on 
the glans and fnenum and old halambs and halanoposthibs 
parbcularly of the chrome desquamabng b-pe 


It nould perhaps be desirable to refer to the anatomy and 
pIi\siotog\ of the urogenital tract in as much as it would con- 
cern our present consideration For a birds-eye new of 
the functions of this tract, it may be classified as follows — 
(n) Genital, seminal and unnan the penis and the male 
urethra 

(6) Gcmtal and seminal the acccs'an sex glands nameh, 
the prostate and Cowper’s glands and urethral (littre) glands , 
the testicles and epididytms 

(f) linnary only tlie bladder, ureters and kndneys (and 
the female urethra) 


The Penis 

Ph\ siological engorgement and disgorgement dunng erec- 
tion lead to an interchange of blood between the superfiaal 
and deep sets of ycnous networks, thus, besides the usual 
lymphatic route of infection, blood from the infected urethral 
mucosa, submucosa and penurethral bssues may carry infecbon 
to corpus penis gmng n'e to spongcibs and cai-crmUs These 
are anatomical {actors, the character of pathological changes 
depend upon llic acuteness or chromaty of tlie process 
Tliromboptilcbitis and Hanphangitis may giie rise to acute 
infliniuiaton non suppuratisc phenomena or suppuratiac pro- 
ccsso sue!) as ab'ces'cs fistul-u, c c.. Subacute and chronic 
cluangcs gi\e n^e to arcum'cnbed and occasionally diffuse 
fibrosis. 

Casi Rupert 6 — \n \nglo-Indian lad after a supposed 
‘cure of gonorrhoKi had a heebe night wath alcoholic and 
sexual excesses This was 'oon followed by a painful swelling 
m the penoscrotal junction. As the pain and suffering 
psrvutcd in spite of local treatment, an inasion was made by 
us iloctor resulting m smart ycnous Itmmoirliagc followed bs 
oo..mg fur scyeral class and finally by dribbling of unne for 
w Itch he coasu’tcd us Qj, examination urinary fistula wath 
Cl pm 10 c. open ng in the centre of an indurated area, Endos- 
cops a sniall poj ing granulation wnih a greyash central 
c ep es mn Iciling resulted fro-n endoscopic clcctrocautcrs 
and local diathcrms 

Cas R,pnt 7-\ middle aged man consulted us y\nth 
two in- epen.h-nt medical opmmns .mpiiclecl urclhml cnlculus 
nu,.i.i ossifienns .st the penis ^ rather sto-ms 

' sc o' gonorrliora luc g n s go* mu-h swo’Icn and painful 
svr rccnmcsl its no-mnl si-c and concistcncs and there 


Case Report S — ^An Officer, 42, married Very old history 
of iirefhnbs Having obtained doctor’s sanchon efter full 
course of treatment, marries Wife deselops a vaginal chscharge 
and dvsuna Examinabon cerncal erosions, profuse discharge. 
Skene’s tubules pouty, buds of granulabon and leukoplalaal 
patches on mucosa. Slides and cultures posibve to gonococa 
and 'secondanes' Prolonged treatment lavages, tnsbllabons, 
diathermy and S W inductothermy Vacane, theelin injec- 
tions, eta Later, successive tests negabve Months later, 
discharge returns and posibye tests On this occasion on 
e-x-ammation husband's prostate smear negafaye, minute papil- 
lomata on fiTcnum prepubi expressed juice from which was. 
poMbye to gonococa and secondary orgamsms These were 
desiccated by electrosurgery needle. 'This has eyadently 
eradicated the evading foa of infecbon as there have been no 
other complaints and laboratory tests have been negative since 

The Urethra axt) the Bladder 
Urologists realise that endoscopic findings and dimcal 
experience do not mvanably conform to the anatomist's 
desenpbons Likewise his deduebons regardmg the neuro- 
muscular mechamsm and hydrodynamics of miauntion do not 
tally with the physiologist's concepbons 

The female urethra is enbrely unnao m funebon, is 
shorter and anatomically simpler In spite of this, female 
gonococcal urethnbs is not at all imcommon , it often escapes 
our yigilance and its treatment requires delicate mampulation. 

The mate itri.lhra, however, is a different proposibon and 
its studv is important for mam reasons It is a long channel 
with vanafions m its lumen which adapts itself to alterations 
cau«cd by the erectile b'sues and extrinsic and intrinsic 
muscles 

The male urethra may be divided for present purposes 
into the anterior (spongy) urethra consistmg of the meatus, 
fo'sa nanculans and the pendulous and bulbous portions and 
IS under the control of its in'nnsic mu'clcs and the bulbo- 
cayemosus, the postenor urethra haying two porbois, the 
membranous part which may be called the ‘mu'cular’ urethra 
and the prostatic part which may be called the ‘glandular’ 
u c'hra. Proxmal to this is the vesical neck yyith its sphmrtcr 
The prostatic porbon has two lasers of (intnnsicl 
inyolLitarr muscular fibres, the sup-rfiaal last' and a d-ep 
liver yyhich is n a wav mco'po'a'cd in the substance of the 
pro'-ate The sjptrfiail layer pwes a coating to the urethra 
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and are earned by it beyond the prostatic portion. Some fibres 
of this muscle are continuous isith the arcular muscular fibres 
of the bladder aboic end iMth those of the membranous urethra 
below Further, these fibres radiate out into the substance of 
the lateral lobes of the prostate. Incidcntnll}, it may be 
mentioned that this muscular arrangement may have something 
to do with prostatism in the so-called senile prostate Among 
other intrinsic muscle fibres may be mentioned muscle bands 
running from the ureteral onfices and passing through the 
internal aesical sphincter to the mam intrmsic muscles on tlie 
floor of tile membranous portion 

The extrinsic (voluntary) muscles The compressor 
urethrv, the ‘cut ofP or ‘shut off’ muscle which envelopes the 
membranous urethra is by far the more pow'crful being able 
to withstand five feet of hjdrostatic pressure This muscle 
demarcates the anterior from the posterior urethra and in 
ordinary circumstances, purulent matter, if any, is held bad 
by Its tonic sphincteric action Thus, the anterior urethra is 
like a blind pouch between the evternal urinary meatus and 
this muscle The bulbocaa ernosus muscle, otherwise called 
accelerator iinn-e or ejaculator uriruc is a weaker muscle, its 
function being to eject both urine and scmai The contraction 
of this muscle being aoluntarj the point of clinical interest is 
that a powerful contraction of this muscle might spread infec- 
tion during the second coitus following shortly after the first 
The compressor urethra: muscle is susceptible to mental 
inhibitions and it is therefore important that its refle\ contrac- 
tion be oaercome for endoscopic im estigations and intra- 
iircthral medication If this precaution is ignored, aaoidaUtc 
trauma may be caused to tlic tract 

The lumen of the urLthra As it has been said, the lumen 
of the urethra is variable, the narrowest portions being the 
external urinarj mtatu=, the necks of the iiaaacular fossa and 
of the bulb that is, the biilbomcmbranous junction, m other 
words the junction of the anterior and postenor urethra The 
widest portions are the fossa navacularis, the bulbous portion 
and tbe middle of the prostatic urethra In urethral instru- 
mentation obstruction will naturallj be felt in these three 
narrow calibers With reference to the feeling of obstruction 
b\ the Up of tile instrument, it may as well be mentioned here 
that It may also be caused otherwise, namely by the lacunx, 
particularly the lacuna magna, due to reflex contraction of the 
compressor urcthrne muscle, and voluntary contraction of the 
bulbocaveinosus and lastl>'at an irregular depression into which 
the superior ensta of the verumontanum merges in the prostatic 
fossa 

Urethral crypts and glands In the antenor urethra arc 
located the lacunte iircthralis, otlierwise called crypts of 
Morgagni which arc indentations or invaginations of its 
mucous membrane , there arc about 20 of them, the smaller 
ones being situatcil laterally and on the floor of the urethra 
and tlic larger ones in the niidlinc of its roof, the largest 
being lacuna magna in the fossa naviculans The chnic.al 
importance is that in gonococcal infection, the openings of 
these lacuna: arc apt to get blocked and give nse to the so 
called ‘urethral cysts’ 

Littre’s glands in the submucous Ussue vary considerably 
in size and nuinb“r, the larger ones being situated on the roof 
of the penile urethra Tlie ty pical ones are. numerous m the 
anterior urethra, and rudimentary ones in the membranous 
urethra These glands discliarge their contents into the urethral 
mucosa and the lacuiwc. It must be remembered that their 


numerous ducts are directed back-wards in the penile urethra 
and forwards in tbe bulbous urethra It is of clinical import- 
ance to remember this fact while massaging these glands to 
express their contents and the utility of a back-flow iiistillating 
or irrigating apparatus 

The urethral mucosa Vulh'crability of the urethra: 
mucosa to gonococcal infection and the predilection of thi 
coca and its toxins for specific types of epithelial cells, hav( 
been subjects of much speculation The submucous connccUvi 
tissue contain elastic fibres which run into the erectile tissm 
of the penis and thus establishes an anastomosis between the 
subepitliclial lymph spaces of the mucosa and those of tlu 
erectile tissues The cellular susceptibilities depend on yanou; 
factors, for instance, the flatter the superficial cells, the more 
resistant they are, stratification of cells is protective Drainage 
facilities, however, would naturally affect infection The 
mucosal surfaces of different areas beliave differently tc 
gonococci and their toxins Considering the epithelial lining 
of the navicular fossa as squamous, of the penile portion as 
columnar and the transitional type of the posterior urethra, it 
wall be seen that the penile iircllira would be more susceptible. 

The glandular epithelium of the penile urethra being of 
columnar or cuboidal type, is considered resistant to contact 
infection of gonococci , it must be remembered though, that 
the intercellular Ivmph spaces carry infection, particularly if 
there is deficient drainage and cy-tolysis, exposing these 
spaces tlirough whicli the organisms themselves or their toxins 
mav gain access to the glandular elements and then so block 
the minute ducts as to harbour the orgamsms more or less 
indcfimteh in the glandular and penglandular tissues Though 
the bulbous urethra has fewer glands, it being the most 
dependent part of the urctlira, would hold back infective 
materia! in this pouch, and involve those glands 

The prostatic urethra demands special consideration This 
13 tlic third fusiform enlargement of the urethra and extends 
from the vesical orifice to the external vesical sphincter, while 
the roof and sides arc fairly uniform, the floor has in it a 
special structure, the vcni-nontaiium which is a spindle-shaped 
elevation having other designations namely, urethral crest 
(crista urethraiis), colliculus scminahs and caput galhnaginis 
It tapers proximally and distally into the superior and infenor 
crisUe which afti r fan hi c plications merge into the smooth 
mucous surfaces above and below The superior crista ends 
in an irregular depression eallcd the projtatic fossa , into this 
opens the ducts of the middle lobe of the gland and is of clinical 
importance as* in instrumental examinations the tip of the 
instrument may dip into this and find obstruction At the 
summit of verumontanum is the sinus poculans or utriculus 
prostaticus (the male uterus) yvhich is just a cul de-sac or 
recess, narrow below, widenuig upwards The ejaculatory 
ducts passing tlirough the verumontanum opens on cither side 
of the sinus poculans On either side of the verumontanum 
are the prostatic sinuses into which the numerous prostatic 
ducts open The verumontanum is of muclt clinical import- 
ance. It has been called the ‘se.xual heart’ and pathological 
conditions either of its mucosal covering, sinus poculans or 
tbe ejaculatory ducts give nse to diverse clinical phenomena. 
Fndoscopically, spots of granulation or polypi may be seen 
projecting from the mucosa Inflammation, cysts and abscesses 
of the utricle give rise to sexual disturbances, cither directly 
or not infrcx|ucntlv due to reflex effects on the ejaculatory 
ducts Occasionally, in the glandular elements of the utricle, 
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corpora am\lacea are found, and in \neia of its embnological 
ongm from *e utcro^■aglnal canal, it nla^ e%tn b»- an . 

prostate, it certamK produces an alkaline secretion Though 
:t has been crn^idcred bi some that excision of «rumontanum 
docs not affect sexaial function' practical cxpenence does not 
support this aaecs a' ne tert often sec ca'es of sexual disabi- 
lities onginating in lesions in the terumontanum I shall 
here relate some cases 

CrSi Rtport Q — \ case of ejaculatio precox A. young 
Ten mtb a bi'ton of ‘cured’ gonorrheea.. suffered from prema- 
ipre ejaculation- after his marnage Therancutic measures 
had failed endoscopic ex-amination rc\caled granulations on 
the n.runinntan im mt-cosal ccngcstion On these beuig 
cauterised his power of retention considcrablr improxed 

CasL Report io—\ case of painful ejaculation A middle- 
aged man (mamed) complained that his trouble which com- 
menced as a ttigue di'comfort during intercourse e\en,uallv 
I'ccnme quite painful Nothing abnormal berond some conges- 
tion of the floor of the prostatic uretbm was discorered. B\ 
applnng intra-urethral negatne pressure bj Alport suction 
a-'p^ratus followed b\ instillations, this was relic\e<L No 
lustorx of cxtraman al exnosi re or infection As hi-, wife 
had some vague complaints, she was examined and some 
erosions and ulcers were detected in the os and cervix apparentlj 
due to accidental postnatal infection 

Case Repc-l ii — A Padre Csingle) suddeuK dereloped 
annosnng ro"tumal erection^ and frequent 'v ct dreams A 
small poirp detected cndoscopicallj in the prostatic urethra 
Cl depth t 'cd to ‘tukK the leni'non.anuni Its atnilsion cured 
tliat cond lion 

Case Ripori 12 — \n adolescent lad got into an uncontroll- 
able habit of rras urbaticn and ns psiclio ethical influc"c's and 
nicdinnal trcntii cut wou'd not cure it an endoscope examina- 
tion vn- made which disclo cd n~\l\iiiar (congenital) obstruc- 
tion 111 the prrs'atic urethra This was dunded bs internal 
ur^thro onw nud *1 urcthm diW td % hich cured bun of lus 
Tins \ hahit. 

In spnir. o'c siniibr corditions of the nerumon'’num 
ji'TinJ to I.C the (ru=e ni hs-mospcrmin I remem' er such ca’cs 
p I nclit ni cr dilntnoons ^nd instul-’lions rsliennng the sufferer 
of his nnxicts duu to n prcincus diagno-is of tubercular 
s] Lrnnlpc\ sii IS (\csiailitis) 

Tie Rhtdc'ir 13 a n idwai r. ctnoir tor urine between the 
upp r and lower tracts us mam lunction being storage and 
continence of unre There is some dncrEcncc of opinicn about 
the sictumal toaographi and nocpcncla urc of ihe free and 
ddatah'c potion of the organ apparsntlj due to alterations m 
its CO ‘ nir nnd d sposition according to its fluid content The 

I a 1 If- Iin || „„ j uo 'I'pe-iur a id inter or nn cnor on 1 

p-' c nr nut two lateral a'pect- the fundus the dome and its 

ant\ and the u'cl \atura\l\, tl use arias oxcrlap and arc 

” ‘1 u I ' c. 1 f 1 1 m J or on- lu'pascs u \ ojld 'uFcc 

ti I in avia i th cu-i-jo- par- -s the dome wath its summit as 

a H\ th' 1 tral par's which nicrcc into an cnor and po-teno- 
■' ‘ ' la'ct’iiml '-J 1 os crolatiral) th- h-'C O' he 
in us ills' ir ttgi n- and cemnx In tr. toscopic eecaminn- 
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to the rectum, it is of surgical importance for mobilization of 
the bladder the areolar tissue contained in it is liable 
to harbour and spread infection often causing penes stitis 

The bladder has been likened to a toi -balloon wath a stem 
or the moi tlipiecc representing the neck v bich forrrs the inter- 
nal unnari meatus , of am nortion of the bladder it has the 
moA dependant position in the pelvis This neck can be 
palpated P R- round an instrument in the urethra in a line 
joining the svmphc sis pubi- and the tip of the cocevx , cIinicalK , 
due to tl eir close anatomical and functional relationsbips the 
neck wath the tngone and the prostabc urethra constitute a 
colicctiie diagno'tic nrob'em v hen one or o*her of the structure 
IS imoKed. The mam portion or hody of the bladder is sup- 
ported bv the pelvic floor though it gets some suspensorv 
siioport from the umbilical ligament Or urachus antenorlj and 
the t\ o ureters postero’ateralh Its necl, however, is better 
sunported and in a wa\ fixed antenorh bi the puboieaical or 
piibapro tatic ligaments which are fibromuscular bands, and 
pastenorh bv strong rectove-ical connective tissue. 

The mucasa of the bladder Imed wath transitional epithelium 
IS smtablv adapted for all stages of contraction and dilatation 
of its walls It does not contain am glands, the gland-like 
appearance seen on ejsto=copic eyanunation represents small 
submucous cy'ts 1 noun as ‘cv'tifi-. cvstica’ which ongina e from 
the cell-nes‘s of von Brtnn Muciparous glands are rare 
abnormal structures m tl e bladder v'all and irav be of prostatic 
ongm (accessorv prostates) 

The mu'cula urc of the bladder is confu mglv interesting 
The detru'or unn-e, c-nsfituting the main tbickne's of its wall 
IS a continuous mu'cular wall it can be but indefinitelj distin- 
guished as a middle arcular and external and internal longi- 
tudinal Iaver= as the direction of fibres varj according to the 
degree of ois'en' on of the bladder Tliese differen*- fibres tal c 
their ongins below from the pub c bone tlic ba'e of the pros- 
tate '■nd the neck of the bladder itself and spread upwards m an 
interlacing manner In distal unnarv obstructions, tlie fibres 
arc liable o inaerco I vpertrvnbi md mav lascicula c civang r'c 
to trabecula ions of the bladder wall and pro rusion of its 
mucosa rcsuking m 'xcculations which miv harbour pbospbafic 
and other ccncrciions and detntui seen on cvsfoscopic examina- 
tions Tile nrcjlnr lavcr is the r-o-c coniplc e of th" hree and 
the fongitudinal fibres are thickest ir midlinc The three lavers 
niav be collcctivclv c u s der^d as me iru-c'c, thev form the 
detrusor rme at the nerk whc'i contribu'c 'uhst-ntnllv to the 
ivilcmal spbjne*er and 15 fi-cd to tic si-mpbjsis pubis bj the 
puliovi.ic"’ (p 1 ojir i-tat cl ligar’ent- and serve as an 
an hor The longi.udinal bands enter the vcsicopro'tatic 
gr.^ovt cicirclc th" ure lira in loops 'o form the ex emal 
n-cth-al loop ihoi ah called b\ Hcnle the ‘external vesical 
sphinc er , these ap-’crcn Iv represent the urethral sp’iinc'cr 
t c co’'Inbjtc to the m cular t’t nc-'s ot tne pro- a c the 'ub 
mucous urethral lavcr and to t’-e muscular fibres of ‘he neck 
m a crcu’ar rranacr Thej ako compo'e tlie muscular fibres 
c: the r-b3\i ic"! lign"in - T' e in."r al vesca! s-.hinc'cr 
isnj circu3-tu a comnkx dispo i ton it ac s as an imo un- 
tarv ITU CiC to do c tl r ou’lit of th" b’addcr and con'iru 5 10 
cc* even a ,cr pro tatcc’rmv anj disfu-c ion "g cf 'he cx crnal 
'p’l ne'er 
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and are earned by it beyond the prostatic portion. Some fibres 
of thi 5 muscle are continuous wth the circular muscular fibres 
of tlie bladder above and v ith those of the membranous urethra 
belov/ Further, these fibres radiate out into the substance of 
the lateral lobes of the prostate Incidental!}, it may be 
mentioned that this muscular arrangement may have something 
to do with prostatism in tlie so-called senile prostate Among 
other intrinsic muscle fibres ma\ be mentioned muscle bands 
running from the ureteral orifices and passing through the 
internal tesical sphincter to tlie mam intnnsic muscles on. tlie 
floor of tile membranous portion 

The crlnitstc (voluntary') muscles The compressor 
urethrre the ‘cut ofP or ‘shut ofF muscle which ein elopes the 
membranous urethra is by far the more powerful being able 
to withstand fi\e feet of h}drostatic pressure. This muscle 
demarcates the antenor from the posterior urethra and in 
ordinary circumstances, purulent matter, if aii}, is held back 
by its tonic sphinctcnc action Thus, the anterior urethra is 
like a blind pouch between the external urinary meatus and 
this muscle The hulhocsieniosus musde otherxnse calleJ 
accelerator iinnx or ejaculator urma; is a \ eaker muscle, its 
function being to eject both urine and semen The contraction 
of this muscle being loliintary, the point of clinical interest is 
that a powerful contraction of tins muscle might spread infec- 
tion during the second coitus following shortl} after the first. 
The compressor urethrx muscle is susceptible to mental 
inhibitions and it is therefore important that its reflex contrac- 
tion he otercome for endoscopic iu\ cstigations and intra- 
urethral medication If this precaution is ignored, a\oidab 1 c 
trauma ina} be caused to the tract 

The lumen of llu urethra As it has been said, the lumen 
of the urethra is •variable, the narrowest portions being the 
external unnary mtatus, the necks of the iiatacular fossa and 
of the bulb that is, the bulbomcmbranous junction m other 
words the junction of the anterior and posterior urethra The 
widest portions are the fossa nasiculans, the bulbous portion 
and tlic middle of the prostatic urethra In urethral instru- 
mentation obstruction will natumll} be felt 111 these three 
narrow calibers l\’'ith reference to the feeling of obstruction 
b} tlie tip of the instrument, it maj as well be mentiomd Iicrc 
that It nia} also be caused otherwase, namely by the lacuiuc, 
particularly tlie lacuna raagna, due to reflex contraction of the 
compressor urethrx muscle, and voluntary contraction of the 
bulbocavcinosus and lasll\*at an irregular depression into which 
the superior ensta of the verumontamim merges in the prostatic 
fossa 

Urethral ciyfits and glands In the antenor urethra are 
located the lacunre iirctlirahs, otherwise called crypts of 
Morgagni which arc indentations or invaginations of its 
mucous membrane, there arc about 20 of them, the smaller 
ones being situated laterally and on the floor of the urethra 
and the larger ones in the niidhnc of its roof, the largest 
being lacuna niagna m the fossa naviculans The clinical 
importance is that in gonococcal infection, the openings of 
these lacunx are apt to get blocked and give nse to the so- 
called ‘urethral cjsts' 

Littre’s glands 111 the submucous tissue varv considerably 
in size and niimb-r, the larger ones being situated on the roof 
of the penile urethra. The typical ones arei numerous m tlie 
antenor urethra, and rudimentary ones in the membniious 
urethra These glands discliarge their contents into the urethral 
mucosa and the lacunx It must be remembered that their 


numerous ducts are directed backwards in the pemle urethra 
and forwards in the bulbous urethra It is of clinical import- 
"ance to remember this fact while massaging these glands to 
express their contents and the utility of a back-flow mstillatmg 
or irrigating apparatus 

The itrclhial mucosa Vuliierability of the urethral 
mucosa to gonococcal infection and the predilection of the 
cocci and its toxins for specific types of epithelial cells, have 
been subjects of much speculation The submucous connectuc 
tissue contain elastic fibres which run into the erectile tissue 
of tlie penis and thus establishes an anastomosis between the 
siibepilhchal lymph spaces of the mucosa and those of the 
erectile tissues The cellular susceptibilities depend on various 
factors, for instance, the flatter the superfiaal cells, the more 
resistant they arc, stratification of cells is protective Drainage 
facilities, however, would iiaturallv aflcct infection The 
jiiucosal surfaces of different areas behave differently to 
gonococci and their toxins Considering the epithelial lining 
of the nancular fossa as squamcus, of the penile portion as 
columnar and the IranitUonal Upe o! the paslenae urethra, it 
will be seen that the pemic urethra would be mote su ccptiblc. 

The glandular epithelium of the penile iirctlira hcing of 
columnar or cnboidal tvpe, is considered resistant to contact 
infection of gonococci , U must be remembered though, that 
the mtercellular Ivniph spaces carry infection, particularly if 
there IS deficient drainage and cytolysis, exposing these 
spaces tliroiigli which tlie organisms themselves or their toxins 
may gam access to the glandular elements and then so block 
the minute ducts as to harbour the orgamsms more or less 
indefimtch in the glandular and penglandular tissues Though 
the bulbous urethra has fewer glands, it being the most 
dependent part of the urethra, would hold back Infectiva: 
niatcnal in tins pouch, and involve those glands 

The prostatic urethra demands speaal consideration. This 
IS the third fusiform enlargement of tJie urethra and extends 
from the vesical onficc to the external vesical sphincter, while 
tlie roof and sides are fairly uniform, tlie floor has 111 it a 
special stnicturc, the vcnmiontanum which is a spindle-shaped 
elevation having other designations namely, urethral crest 
(ensta urcthralis), colliculus scminahs and caput gallinaginis. 
It tapers proximally and distally into the superior and inlenor 
ciist c V Inch after fan like plications merge into the smooth 
mucous surfaces above and below The superior ensta ends 
in an irregular depression called the prostatic fossa , into this 
opens the ducts of the rmddle lobe of the gland and is of clinical 
importance as' in instrumental examinations the tip of tlie 
instrument mav dip into this and find obstruction At tlie 
summit of V crumontanum is the sinus pocularis or utriculus 
proslaticus (the male uterus) which is just a cul-de-sac or 
recess, narrow below widening upwards The ejaculatory 
ducts passing through tJic v crumontanum opens on either side 
of the sinus poculans On cither side of the v crumontanum 
are tlie prostatic sinuses into which the numerous prostatic 
duels open The v crumontanum is of mucli clinical import- 
ance. It has been called the ‘sexual heart’ and pathological 
conditions cither of its mucosal covering, smus poculans or 
the ejaculatory ducts give rise to diverse clinical phenomena, 
rndoscopically spots of granulation or polypi may be seen 
projecting from the mucosa Inflammation, cy sts and abscesses 
of the ntncic give rise to sexual disturbances, cither directly 
or not nifrequentiv due to rcfle.x effects on the ejaculatory 
ducts Occasionally, in the glandular elements of the utricle, 
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corpora amjlacoa are found, and in raw of its cmbrvological 
origin from the uteroraginal canal, it ma% ei-en be an • 

prostate, it certamU produces an alkaline secretion Though 
It has been cmsidcrcd bi some that exasion of «rumontanuni 
does not affect sexual functions, practical experience does not 
support this saeii as iie rerj often see cases of sexual disabi- 
lities onginating in lesions in the serumontanum I shall 
here relate 'ome cases 

Cast- Ril’or! Q—\ case of ejaculatio prxcox A joung 
JcM mth a histon of ‘cured gonorrheea,. suffered from prema- 
ture ejaculations after his marnage Therapeutic measures 
had failed, endoscopic examination reicalcd granulations on 
the \i.run ontanjm mico'al congestion On these being 
cauterised his power of retention considcrabli improaed. 

Casi Rctorl io—\ case of painful ejaculation A middle- 
aged man (married') complained that his trouble which com- 
menced as a aaigue discomfort during mtercourse, ci entuallj 
became ijiiite jiamful hfothing abnormal bei ond some conges- 
tion of the floor of the prostatic urethra was discoiered. Bj 
appliang intra-urethral ncgatiae pressure b} Alport suction 
apparatus followed bv instillations, tins was rclieied. No 
bistori of cxlramantal e\-nosiirc or infection As his wafe 
had some aague complaints, she was examined and some 
erosions and ulcers were detected in the os and cenax apparently 
due to accidental postnatal infection 

Cnif 7 ?(/'nrt ij — \ Padre (single) suddenU deielopcd 
annoiang nocturnal erections and frequent '\ ct dreams’ 'V 
small poh-p detected endoscopicallj in the prostatic urethra 
c\ death i 'cd to ‘tuklc’ the icrumoiiianum. Its aiaitsion cured 
that condition 

Cast Ril'orl ii — \n adolescent lad got into an uncontroll- 
able liabit 01 mas urbatu-a and as psicho ethical infiueac-s and 
medicinal treatment would not cure it an endoscopic examina- 
tion was made wl ich disclosed imhailar (congenital) obstruc- 
tion in the prcstatic urethra This was divided b\ internal 
ircthroonn and the urethra dila id which aired him of his 
na« \ habit 

In scnic c iscs smiihr conditions of the \crumontanum 
proud to Ik the cau'c of ha;mospt.rmn I rcmcmicr such ca'cs 
p it right alter dilatations ^nd instdhtioas rclieiaiig the sufferer 
pf his anxieli due to a prciacus diagnoas of tubercular 
s] crmatoci sti is (\esiculitisl 

TIil BludAir k a n idwai re crioir for urine b*twccn the 
iqip r and lower Iraas its mam nmction being storage and 
continence of urn e Tliere is some dncrgence of opinion about 
the sectional topograpln and nojrcncla ure of the free and 
ddatah'c po'lion of the organ apparenth due to alterations in 
Its CO tour and dtsposiuoa according to its fluid content The 
b'a Ihr Ins hun dmded i ito s ip^-ior a-d micrior anterior "'nd 
pi'tc lor and two lateral aspect the fundu' the dome and its 
ancx and tlu imcl Nalnralh these areas oierlap and arc 
to, o ra,ihK-il \ con^ ism^ j'qj. jmcp-nc^ ,t \ ojld sulnee 
to (hmarcatc tla supenor par* as the dome walh its summit as 
aw th' la cral parts winch mcrcc into an'enor and po tenor 
asp c s t-nicro’ate-al and j os'irolateran the ba«c or ih" 
Hindus the \e ird tagn-i- and cenas- In ci stosropic cvamina 
ti 1 air h hlh arc sea, m th- anteno- aspect The prescsical 
’"I rsll,d t I ^1 -e ,1 Is t t area l>ctwc n tiic 

•!ar a ms of ,! c pros'ate and b’addcr to the sn-phasis 
h I I to he onrn, o the n ac m abase ard r*s c'e’a>ei->’h 
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to the rectum, it is of surgical importance for mobilization of 
the bladder, the areolar tissue contained in it is liable 
to harbour and spread infection often causing pencvsbtis 

The bladder has been likened to a toe -balloon wath a stem 
or the mouthpiece representing tlie neck \’ hich forms the inter- 
nal unnare meatus , of ane portion of the bladder it has the 
moat dependant position in the pelvis This neck can be 
pa'pated P B. round an instrument in the urethra in a line 
joining the s\ mphe sis p ibis and the tip of tlie cocce'x , clinicalle , 
due to tl cir close •’uatomical and functional relationships, the 
neck watli the tngone and the prostatic urethra constitute a 
collcctne diagnostic problem i ben one or other of the structure 
IS invohed. The mam portion or body of the bladder is sup- 
ported bi the peinc floor though it gets some suspensory 
support from the umbilical ligament or urachus antenorlj and 
the two ircters posterolatcralh Its neck, however, is better 
supported and in a war fixed antenorh by the puboiesical or 
puboprostatic ligaments which are fibromuscular bands, and 
posfenorh b\ strong rector csical connertne tissue 

The mucosa of the bladder lined wath transitional epithelium 
IS suilabK adapted for all stages of contraction and dilatation 
of its walls It does not contain am glands, the gland-like 
appearance seen on cystoscopic examination represents small 
suhn ucous casts 1 nown as ‘castitir cistica’ which onginate from 
the cell-nes‘s of \on Brunn Ifuaparctis glands are rare 
abnormal structures in the bladder wall and mai be of prostatic 
ongin (accessory prostates) 

Tlie musculature of the bladder is confu'ingK interesting 
The dctni or unna:, cjnshtnting the mam thickne's of its wall 
IS a continuous muscular wall it can be but indefiniteh distin- 
guished as a middle circular and external and internal longi- 
tudinal larcrs as the direction of fibres a'ary according to the 
degree of distension of the bladder These differen* fibres take 
their origins below from the pubic bone, the base of the pros- 
tate and the neck of the bladder itself and spread upwards m an 
interlacing manner In distal unnarx obstructions, the fibres 
arc liable to undergo I xp-rtraphx and max ta'ciaila c gixang rise 
to Irabccula'ions of the bladder wall and pro rusion of its 
mucosa resulting in saccnlations xxhich may harbour phosphatic 
and other concretions and detritus seen on cxatoscopic examina- 
tions "piij. eircjlar laxcr is the rrore complete ot the three nud 
the longitudinal fibres are tluckest in midlinc Tlie three laxers 
max lie collcxtixch considered as one miu-cle, thex form the 
detruspr nng at the n^ck wh cb cnntnbu*c suhstantiallx to the 
internal sphinc'cr and is fi'cd to the sxmphysis pubis by the 
pulxixisic-! (p n oprostaticl ligaments and serxe ns an 
anchor The longitudinal hands enter the x csicoprostatic 
greoxc cinrclc the urcJira in lonps to form the cx'emal 
mctlnal loop though called bx Hcnlc the ‘external vesical 
sphinc cr these np-^aren lx represent the urethral sphincter 
tl c con'nbule to tlw mu cuinr e’emets of me pro a c the suV 
mneo-s urethral laxcr and to the muscular fibres of the neck 
m a circular nianncr Tiicx also compose the muscular fibres 
o' the I boxcsical I ca“rnts The intcnal xc'cal splunmcr 
IS not arcuiar but o' a complev di=pesi*ion it ac s as an inxo'un 
tarx muscle to do c J c outlet of the bladder and continu s to 
nc* even a'tcr pro tatcc'omx and dx sfurctiomng of the external 
sph nclcr 

Tlie trmnnal mu ck' is m-med bx a farvn'C sp'cading oat 
o' tb,. Inngmbnsl fbrcs on tie dor«a] asrec* of tic urc's-rj 
t’'-t onw ^ s, (, o frrm l-nuscuus 

anJ la LT crj *15 In-i ^ r>''0'tajc u'vtnra to 
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combine with the detrusor fibres of the neck The anatomical 
disposition of tliese musde bundles indicates that the trigonal 
region belongs to the ureters and tlie urethra and has become 
incorporated in the bladder The stnated and unstnated 
sphinctenc fibres beneath the trigone, m a ivay, represent the 
musailar wall of the postenor urethra and take a significant 
part in the action of the bladder muscle m the sphinctenc 
mechanism 

The external sphincter is formed of stnated muscle and s 
composed of three parts (1) the portion from the antenor 
surface of the prostate running in a arcular manner to its 
apex where they encircle the urethra, this has been called the 
'sphincter extemus vesicse’, (2) the urethral portion between 
two layers of tnangular ligament, apparently a number of the 
prostatic fibres, enclosing the membranous urethra to meet in 
the postenor raphe and is the ‘compressor urethrae' muscle , and 
(3) the urogenital portion of the deep transversus pennei 
muscles on either side (Guthne’s muscle) also between the two 
layers of the tnangular ligament 

In this connection ive have to consider other urethral and 
penneal muscles, namely the bulbocavemosus (accelerator 
unnie), the prostatic fibres of the levatores am, the recto- 
urethralis and the urogenital diaphragm These structures act 
as accessory factors in giving continence and in imtiating and 
completing the act of mictuntion 

Thus the hjdrodynamics of mictuntion, that is conbnence 
and voiding of unne consist of complicated and somewhat 
obscure mechanisms and as we are confronted with cases of 
dysfunction in urogcmtal infections, particularly in gonorrhoea, 
we shall summanse the present day knowledge of this subject 
The two processes depend on the complex action of several 
reflexes and are disturbed in urogenital infections and their after- 
effects 

Continence of urine in the bladder^ depends on — (1) In- 
X oluntary relaxation of the detrusor muscles , (2) tome and 
possibly, voluntary contraction of the internal sphincter, (3) 
ynluntary contraction of the external sphincter, (4) voluntary 
contraction of the accessory muscles of the urogenital 
diaphragm 

The factors involved in the act of mictuntion or emptying 
the bladder consist of the following (1) Straightcmng of the 
prostatic urethra bj voluntary depression of the internal 
sphincter (2) Relaxation of the two sphincters and contrac- 
tion of musculus tngonalis and pubovesicalis, thus releasing the 
mechanism of closure (13) Contraction of detrusor muscle 
synchronously with tngonal contraction which m a way in- 
vaginates the upper pole of the bladder into its cavity (4) In- 
crease in intra-abdominal pressure by the conttaction of 
abdominal muscles and the diaphragm simultaneously with the 
detrusor contraction (5) Completion of the act by emptying 
the bulb by ejaculatory mechanism which empties the urethra 
and avoids dnbbling 

This mechanism of mictuntion has been likened to the 
functions of a double-bulbed synnge, the proximal bulb being 
the bladder and the smaller distal bulb, the bulbar urethra 
which supenmposes the barrel of the syringe 

Though the bladder holds unne even for long penods, in 
human beings vntli a normal bladder there is not much evidence 
of fluid absorption Some drugs, it is said, are absorbed by 
the normal vesical mucosa. The posterior urethra on the other 
hand is much more activ e m absorbing Inflammation (cystitis) 


Vol XIV No. 2 
NOVEjrBED. 1014 

renders the bladder permeable Alkaline Urine is more likely 
to be absorbed than aad unne and has been supposed to cause 
absorption-unemia 

Functionally, the trigone (tngonum vesica:) presents some 
interesting features for consideration Its musailature (musculus 
tngonalis) plaj s an important part in its structure and functions 
The longitudinal (smooth) muscle fibres of the dorsal walls of 
the ureters spread fanwise and anastomose in the middle to 
form the musculus tngonalis, pass througli the detrusor nng of 
the bladder, and as urethral loops terminate in the prostatic 
urethra In their passage, they leave some anatomical land- 
marks as viewed by the cystoscope. Its interureteral ndge 
forms the upper boundary of the tngone (Merner’s bar) 
The fibres pass obliquely down from the lateral ends of ureteral 
ndges, (Bell’s muscles) and as they converge at the apex, they 
form a rounded elevation on the mucous membrane, known as 
Licutaud’s uvula to terminate in the prostatic urethra The 
musculus trigonalis being supenmposed on the detrusor muscle 
of the bladder renders the trigone the thickest part- of the bladder 
wall The trigone has no submucosa, tlie smooth mucous 
membrane being firmly attaclied to the muscular coat and 
irrespective of vesical dilatation, it does not turn into folds like 
the mucosa of the bladder wall This and its deeper red colour 
which renders the underlying blood vessels less distinct distin- 
guishes it from the rest of the bladder mucosa. 

The tngone almost invanably bears the brunt of infection 
of the bladder often assoaated with neglected or meddlesome 
treatment of postenor iirethntis The bladder which is lined 
with transitional epithelium and is freely dilatable is much less 
frequently infected unless there is unnarj stasis and chemical 
or instrumental trauma On the other hand, the fixed and un- 
dilatable tngone is more readily mfected, particularly if the 
so-called tngonal glands are involved but somehow or other it 
manages to get nd of the infection if postenor urethntis and 
distal obstructive elements, if any, are remedied Tngomtis 
in women is a common complication of adnexitis and the latter 
must be treated for a cure Pam at the end of mictuntion when 
the bladder contracts down on the tngone, felt more in the day 
than at night is a common symptom of tngomtis The unne 
may be clear wth a few W B C , but, with some R,B C 
‘floaters’ and shreds arc seen in chronic cases Cjstoscopy 
which should be undertaken with caution and care, reveals its 
intensely red and hyperaimic mucosa which is quite in contrast 
with the appearance of the bladder mucosa if it is not involved. 

With reference to the hjdrodynamic process of the 
urogenital tract, a few further facts which may explain ab- 
normalities in the flow, that is the proximal to distal current, 
are worth mentioning as these may have important precautionary 
bearing in infections of this tract The flow is initiated, directed 
and controlled by intramural and extramural pressures and by 
gravntj For dinical considerations, backflows from the 
urethra, the bladder and the ureters are important but for present 
purposes urethrovesicular and vesicoureteral reflux will be 
considered. 

Urethrovesicular (seminal) reflux is not uncommon with 
abnormal opemngs of the ejaculatory ducts or if there is 
reversed penstalsis In these conditions unne and septic con- 
tents of the urethra may find their way into Vic ducts and the 
vesicles and explain recurnng vesiculitis 

The meclianism of vesicoureteral regurgitation is quite 
interesting The ureteral tubes w-ith thick muscular wall per- 
forate the muscular coat of the bladder obliquely at slightly 
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^•arJ^nE angles and-epen at either end of the inter-ureteral ndge. 
Its muscle fibres e^cntualli contribute to the tngonal muscula- 
ture. The intramuscular part of the ureter between the narrowed 
JUxta^e5Ical portion and its onfice is spindle-shaped (Blum’s 
ampulla') and at its emergence is the ureterovesical vahe, a 
lip-like structure, these provide the mechanical factors against 
tlie backflow of unne into the ureters XormalK, dunng 
mictunbon, the uretenc wave is qmescent The effiaencj of the 
\alve depends on the normal thickness and functioning of 
Bell’s muscle and the muscles of the tngone and the bladder 
In some conditions the action of the valte is not sufficient to 
prc\-cnt regurgitation into the ureter, this may happen during 
amesthesia, particularly in children, when a patient is placed 
in the knee-chest position, if the Unne is ^olunta^lJ held in 
the bladder, and during ureteral cathetenzahon It ma> also 
happen in certain pathological conditions, such as trauma or 
irritation (cjstitis, icsical calculus, etc) , back pressure in distal 
tract obotruclion, either urethral or prostatic or due to the 
presence of congemtal vaKes, etc. and in conditions of neuro- 
muscular disturbances In this connection some climcal facts 
liaie to be noted dunng treatment and instrumentation, for 
instance, the nece'sitj of aseptic precautions in ureteral cathc- 
tenzation or in the presence of cystitis and mechamcal imta- 
tion of the bladder bj vesical calculi instrumentation etc the 
possibditj of refluv and ascending infection is borne in mmd, 
further, dunng uretlirovcsical lavage, over-distention of the 
bladder or asking the patient to assaj mictuntion when this is 
being done, reflux can take place. In suspected mfection of tlie 
low er end of the ureter, initial knee-chest position of the pabent 
and change back into dorsal posibon is helpful to allow the 
anbscpbc solution which had entered the ureters to escape, 
this to some extent would wash out the ureters, at any rate their 
distal ends * 

To be continued 


(Continued from {•age ja) 

“The svniptoms do not correspond to the pathological 
condition. Cases with mild sjTnptoms mav liave a gangrenous 
appendix while those with extreme ngiditj of the abdo- 
men and nsc of temperature maj have a relabvelv mild 
inflammation Constant vomiting is ^ bad feature 

If the abscess has to be opened, it fakes about six weeks 
before it heals up and still the appendix has to be removed 
at a later date In children and in tho*=c who have taken 
purgatives, the operation is imperative. Obstructive tjpes 
also require urgent removal of the appendix The mortahtv 
of carlv appcndiccctomj is negligible and the convalescence is 
uneventfuL’’ 
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Contaefs— It is an imcontrov ersial fact, that opportumbes 
for contact are the most prolific sources of mfeebon, and 
Lucknow does not lack m such distributors of the disease 

Remedy 

Here are some suggesbons which would help the 
simphficabon of the tuberculosis problem in Lucknow These 
are based on the experience gained by personal contact wath 
tuberculous pabents and famihes Lucknow is a model atj 
of our provmce, and can serve as an example m bringing out 
the difficulbes encountered by other abes of our provance. 
The stabsbes survejed above and the suggesbons to follow, 
can applj to any other place of our provmce with onlj slight 
modificabon according to local needs 

1 The immediate opemng of an up-to-date TJB dime. 

2. Segregabon of the reservoirs of infeebons 

(o) Hospitalisabon for treatable cases The T.B 
hospital should be started without delaj 
(b) Colonisation — (1) Incurables (11) Occupabonal 

therapj and supcrvasion of persons discharged from 
sanatona 

3 Raismg the age of mfeebon 

The aforesaid survej has revealed that the age of maximum 
mfeebon is between 8 — 11 jears If we can bde over this 
age the defence forces of the bodj wtU be better smted to 
conquer mfeebon, and utilize it as an aid to immumzabon 
This can be done by 

(a) Preventing our children from coming m contact 
with open cases of the disease (b) The free supplj of milk 
praebsed in Lucknovv be more to children of 8 — II years 
At the same tune the quahtj of milk supplied to children m 
general be better controlled, (c) Eucouragmg outdoor games 
in Qasses \HII, IX and X (d) Propaganda amongst the 
public that T B pabent is very dangerous for children, 
(e) Regubr healtli examination of siudents of Classes VIII — X. 

4 Organized home treatment to be umversally adopted. 

5 Hvgiene to be a compulsory subject and teachers 
chiefly ot primary schools should be periodically lectured and 
exammed for the knowledge of pracbcal hygiene. 
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TUBERCULOSIS PROBLEM iH LUCKNOW^^ 

A J FARIDI MBj US', (luck), dtji. & n 

(LOhD ), TPD {^^ALES) 

Luckitmv ^ 

Introduction 

To trace our age long relationship with the tubercle 
baallus, and stressing the magiutude of the tuberculosis 
problem in India, \m 11 be harping on an old tune and unneces- 
sarily wasting your precious time In the following ivords 
I shall put before jou some facts that hare been collected 
dunng 1941 and 1942, by personal contact with tuberculous 
families, and from the observations of a senes of Manloux 
tests performed on 5,012 healthy persons in Lucknow 

Lucknow as most of us are already aware is an anacnt 
city and has witnessed the pomp and grandeur of the Nawabs 
and Begums of Oudh as their capital Even to-day it is 
considered to be the most anstocratic aty of the province 
The area of Lucknow municipality is 18 square miles and was 
inhabited bj 3,54,500 persons in 1943 The influx of evacuees 
from Buniia and Calcutta Tias raised tlie population figures 
to over 4,00,000, whicli works out to 125 sq feet per head 
In spite of the fact that the miuiicipal board spends 18 06 per 
cent of Its total income on public health measures, the death 
rate is still alarming, ic, 26 01 p“r tlioiisand Out of this, 
in nn estimation, tuberculosis is responsible for at least 1/6 
of tlie total number of deaths per year, when Lucknow is 
known as tlie atj of parks, there being 65 public and more 
than 500 private gardens, which no other city in India can 
boast of havnng 

It is practically impossible to estimate correctly the 
amount of medical aid available to ailuig thousands m a aty 
where Hakims, Vaids, Hommopaths, nature cure dimes and 
psydiotherapeunsts abound No one can deny tliat some of 
tlicm know- tlieir job well and their popularity attracts a large 
crowd of the sicL The following is a list of the well known 
centres of healing, but there may be many more which inspite 
of me iculous search have remained untraced — 

Hospital for saenufic mediane — 7, dispensary, out- 
patients — 7, vcdic dispensary — 13, Tibbi hospitals — 7, homeo- 
pathic hospitals — 15, practitioners of scientific mediane — ISO 
and hakims and vaids — 200 Homoeopaths arc iiinumerabk, 
practically one out of every ten clerks employed in different 
offices practices homoeopatliy _ 

The sad fate of tubercular patients, needs our full 
sympathy when we try to find out places speaally devoted to 
tlie care of the tubercular patient and his family , there being 
only 24 beds in tlie King George’s Medical College Hospital 
The opening ceremony of the T B Hospital built 7 years 
ago IS stdl awaited. The only provincial institution for tlie 
treatment of T B cases is at Allahabad. 

There are 5 types of survev as enunciated by Tuberculosis 
Survey Sub Comrmttce of India but 1 wall restnet myself 
to type 1 survey onlv The purpose of tins type of survev 
is to ascertain the distribution of tuberculosis infection in a 
particular area and to find out special groups where further 
investigation is particularly needed. The test of Mandel and 
Mantoux which has been approved by the Tuberculosis Survey 
Sub Committee of India, should be employed. It is practically 
impossible to test each and every person m the aty or tovvm 
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and therefore, utmost care should be taken to ensure tiiat 
the samples tested are as representative "as possible 

It has been my privilege to undertake a Survey Type 
I in the aty of Lucknow and this paper is based on the 
experience obtained in the same. 

DifficuUics—Btiort actually starting the work all tlie 
preliminaries must be settled In my work mucli time was 
wasted in correspondence with tlie authorities concerned and 
personal assurances regarding the after effects of the inocula- 
tion In spite of all this a few could not be persuaded to 
allow this harmless mvestigabon to be earned dut m their 
mstitulioiis For c-vample, m a mill in which this test was 
performed on 20 people m the first instance as a sample, not 
even a single individual suffered from any symptom what- 
so-ever nor was incapacitated m any way I vvas not 
permitted to carry on the w ork due to tlie danger of employees 
malingering Others were more helpful They had no 
objection after such demonstrations In some places I must 
admit, the au horities adopted a very helpful attitude from 
tlie very beginning This vvas so, mostly, in schools where 
on seeing the reluctance of the students to submit to an 
jnjection, the teadiers volunteered first. 

kfalingering on the part of the subjects is an obstacle 
to be aicountered 

Among children and a few adults the mere mention oi 
an injection is frigli'cning No amount of persuasion will 
make them change their mind, and I think it best to ignore 
them, otherwise it sets a bad example and dissuades others 
These consaentious objectors should be tackled once again at 
tlie finish of the w ork 

Usuallv the reaction should be observed after 48 and 
72 hours, and if it is negative at the end of 72 hours, the 
verdict of Mantoux negative is justified But m my senes, 
it vvas observed that a one plus positive reaction persists 
for one week, a two plus for two weeks, three plus for three 
week', and four plus reaction can be easily detected after a 
month, the latter two, very often leave a mark which lasts 
for more tlian tliree months Therefore, to say that all those 
reactions tliat arc observed and recorded after 72 hours arc 
vviong, IS incorrect In case a higher dilution is to be given 
to a negative case, it should be done within a week of the first 

Stiicnox OF TUF Arejv axd Subjects 
As has been said before it is practically impossible to 
test each and every person m the town or distnct Moreover, 
house to house survey will be useless becanse in order to 
compare the extent of infection in the different areas or 
communiUeS it will be more helpful to obtain a correct 
atiinatc of the fresh infection rate Tor this purpose, younger 
age groups will serve better In our investigation, therefore, 
the test vvas performed on the students of the primary schools, 
and the lower classes of the secondary schools Primary 
schools are moreover distnbuted all over the town and hence 
all the areas are automatically subjected to the investigation 
The subjects tested arc similar age groups thereby faalitating 
the comparison of the infection rate in the different areas and 
communities, and assessing the importance of any factor tliat 
might be held responsible for anv appreaable difference m 
the sama The representation of tlie adult persons and people 
of advanced age must also be secured. For the former the 
students of higher classes in the secondary schools and inter- 
mediate colleges wall answer best while for the latter the co- 
operation of the employees in some of the offices should be secured 
The problem of assessing the infection rate in females 
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IS ver% difficult Adults and old women cannot obviouslj be 
available for examination 

Recording of Reactions 

The results should usuallj be noted alter 72 hours but 
as pointed out before the positive reaction remains so for a 
{c%% more davs and can be classified into the groups according 
to the seventi of the reaction For noUng the size the 
longest mendian should alone be considered 

It IS of great interest and should sene as a sound warning 
for the sun-ej v.orker to note some unusual reactions met intn 
dunng our suney 

Flanng of a previous negative response after moculabon 
of a higher do'e ii'ere noted in six cases of this senes As 
a U-pical example I would site the case of a Hindu male 
who was completed negatii-e to the first mjecbon but when a 
higher dilution was given in the other arm, both arms showed 
a positiie response after 72 hours of the second injection 

Local immediate urticanal response was obsened in five 
instances Two ca'es of anaphilactoid reaction were obsen-ed 
Within a few mmutes of injection the person felt giddy, 
b"camc pale, burst out m a cold sweat and became semi-con- 
saous He was given cold water and felt better after 15 minutes 
MTicn observed after 72 hours there was the usual two plus 
reaction. One case of a hystencal nature was observed. 

I would also like to point out that m dark skinned 
people, one is hkelj to miss a positive reaction if he depends 
on Eight alone. The slight mdurahon raised above the surface 
can best be felt bj passing the fingers over the area injected. 

S5 per cent of the positive reactions become mamfest after 
the 1 1000 dilution while the remaimng 14 per cent require 
the I 100 dilution. Out of the latier, 3 plus and 4 plus 
react ons compnsed onlv 2 5 per cent and 0 6 per cent 
respectively It vvas noted that most of the severe reactions 
were exhibited b> the jounger age groups Thus subjects 
below 15 years accounted for 78 5 per cent of the 4 plus 
and 76 3 per cent of 3 plus reactions 

Xecrosis vvas present in 45 cases and vesiculation m 
110 The number and size of the vesicles varied a great deal 
In a few there was a single blister while in the majontv 
there were multiple small vesicles varjnng from the size of 
^ p n s head to that of a pea. A stage milder in intensitj was 
soddemng and wnnUing of the sffin around the site of 
inoculation 

ScRVEV Results 

\\iih a dense populaUon and high death rate we cannot, 
but expect, to find a high rate of infection The tuberculin 
test of Mandel and Mantoux wnth O T confirms our 
apprtliensions 


Icf Group 
Lp to 5 ITS 
Cv-10 , 
11-15 
16— 20 , 
21-25 , 
26—30 
'1 — 35 , 
■=6— !0 
41-45 . 

46-1:0 
'1 3v above 
Toal 


Total Cases No Posiiri 


14 

3 

(21 T%) 

1502 

833 

(55 5%) 

1019 

687 

(67 5%) 

636 

492 

(77 4%) 

318 

267 

(84 0%) 

515 

437 

(84 9%) 

3S3 

329 

(85 4%) 

257 

228 

(88 8-,;) 

114 

102 

(89 5%) 

89 

80 

(89 5%) 

165 

150 

(91 0/A 

5012 

3505 

(71 9-') 


These figures are alamung indeed, but do not help us 
much in ascertaimng if the disease is stationary or has 
increased, because we do not know the inadence of infection 
in tlic past 

Tuberailo-sensitlvitj is absent in early life and the per- 
centage oi positive reaction increases as we go up the ladder 
of life. Tuberculo-sensitivutv is speafic and cannot develop 
without contact vvnth the tubercle bacillus Thuj, if we analvsc 
the above mentioned statistics still further, into each year of 
age, we would find, -as to which age the contact is most; and 
the anb-tuberculous measures if applied to that period of life, 
V ould bear fruit This is easv to calculate, if it is kept in 
mind that a person once positive remains so throughout his 
life, the extent of allergy maj vary from time to time but 
exists pracbcallv forever in that person. 


5 — 6 vTs 

50 9 per cent 

positive 

^7 „ 

49 6 

ff 

7-8 „ 

4S 8 

»» 

8 — ^9 „ 

60 1 

tt 

9-10 „ 

61 2 

It 

10-11 „ 

68 9 

It 

11-12 „ 

72 5 

II 

12-13 „ 

71 5 

II 

13-14 „ 

68 0 

II 

14-15 „ 

73 S 

11 


From the above table it is clear that the maximum number 
of fresh cases occur between the ages of 5 — 10 years and 
diminish graduallv as we go up 'the scale of hfe, maximum 
being between 8 to 11 years After that age the amount of 
fresh infections diminish due to the fact that most of the 
people have alreadv developed a po ituc reaction, thus proving 
that most of our children are tuberculinized through contact 
of the infection in the house. Assuming Von Behnng’s 
doctrine that phthisis is the last verse of the song started m 
the cradle, to be only partly true, we should prevent our 
children between the ages of 9 — 11 from coming in contact wuth 
open cases of the disease, raise their generaj health, and direct 
anti-tuberculosis measures to be adopted dunng that age. 
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Before we get panicky and over-awed by the magnitude 
of the tuberculosis problem in Lucknow, let me tell jou the 
state of affairs m other places of India and the world. This 
will be evident from the annexed table. 

The accompanymg graph shows this better, and by glancing 
at It we take a sigh of relief in tliat Lucknow is not so badly 
off, as one would conclude by examining our figures alone It 
also shows that Coclun China and Philadelphia are worst, 
while in the age group of 5 — 10 years there is not much 
difference m our, and the children in London 

71 9 per cent of the total population of Lucknow is 
infected, the correspondmg figures in Cochin China are 


Vol 51V Ito. i 
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76 8 per cent, London 95 per cent and France 89 per cent 
Chicago, Detroit and Neiv York have the least infection As 
the result of a stnet, scientific and persistent anti-tuberculosis 
campaign in U Su\., large percentages of young adults arc 
now being discoicred to be tuberculin-negative when thej 
are ciitcrmg the colleges and universities 

Causes of High Infection 

No discussion about the tuberculosis problem can be 
complete unless we decipher some of the causes of such high 
infection and suggest some measures for overcoming them 
To say that in a malady like tuberculosis, disease is direct!} 


FARWt 


Table Showing Percentace of Infection in Different Places 


Age group 

New York 
City 

5-6 yrs 

1930-32 
14 5 

6-7 yrs 

14 

7-8 yrs 

17 3 

8-9 yrs 

23 1 

9-10 yrs 

23 7 

10-11 yrs 

30 4 

11-12 yrs 

31 1 

12-13 yrs 

31 2 

13-14 yrs 

44 1 

14-15 yrs 

42 1 


Chicago 

Phila- 

Illinois 

dclphia 

1930-31 

1926 

13 0 

37 7 

10 0 

43 1 

10 7 

47 7 

14 4 

62 2 

23 6 

63 5 

23 6 

70 9 

22 6 

73 1 

16 1 

77 6 

22 1 

77 9 

30 5 

79 9 


Detroit 

San-Fran~ 

Michigan 

CISCO 

1929 

1925-28 

13 3 

20 6 

12 6 

16 5 

16 0 

16 1 

17 1 

16 4 

18 1 

27 7 

22 4 

26 2 

15 3 

38 0 

16 7 

39 1 

28 3 

42 2 

16 7 

46 6 


London 

Lucknow 

1930-31 

1941-42 

24 4 

50 9 

44 3 

49 6 

40 6 

48 8 

42 0 

60 1 

46 2 

61 2 

47 3 

68 9 

54 4 

62 0 

66 7 

71 0 

55 0 

68 0 

82 2 

73 5 


Age group 

Lucknow 

Cochin 

China 

rraiuc 

London 

Minne 

pcalis 

5-10 yrs 

55 5 

— 

— 

39 0 

35 

10-15 yrs 

67 5 

64 75 

81 9 

58 3 

57 

Total 

71 9 

76 89 

89 0 

95 0 

— 


proportional to the infection will not' be the whole truth, since 
there are other factors which play an important part in an 
infected person becoming a patient of active disease The 
important factors, which favour this change are age, urbaniza- 
tion, socio-economic conditions, knowledge of essctftials of 
hygiene and contact with open cases 

I would now consider as to how much they are responsible 
for the disease in Lucknow 

Age — The age of maximum fresh infections is between 
8—11 years, and by the age of 25 years 84 per cent are 
infected with'tuberculosis This shows that 2/3 of our children 
contract the infection before leavmg the school 

The average age of the student appearing in the high 
school examination is 12}^ jears and the local schools, in 
order to show comparatively better results, have raised the 
standard of examination of the 9th class This means a great 
strain on the students’ health at the age of 11 years The 
report of Scliool Health Officer, Lucknow, points out the high 
incidence of throat infections in our school children, which is 
a predisposing factor Games and outdoor exerases are only 
popular in the primary classes or the colleges Hence the 
tubercle bacillus finding a fertile soil in a diild with low 
vatality thrives well 

Urbameatton — Opportunities for infection, are of course 
more m aties than in rural areas Lucknow cannot boast of 
being a great industnal ^at}, on the contraiy, it has three 
mills of any significance It is the seat of Government, higher 
education and has a reputabon of being the best place for the 


welfare of the sick. Effiaent railway and bus service connects 
Lucknow to distant rural areas The commonest rccreabon 
is the anema and it is esbmatcd that 25,000 persons visit 
pictures daily The report of the Municipality for 1942 tells us 
that the bmldinU' in the eastern areas are anaent, with 
insuffiaent ventilation increasing respiratory infecbons Hence 
there is a great admixture of populahon vvith consequent 
risks of transmission of mfeebon from one to the other 
Socw Economic Conditions — The mean mcome of a 
abzen of Lucknow is only 6 21 rupees (accordmg to census 
of 1941) The standard of living of an individual is directly 
proportional to his income And so the aim of a Lucknovvite 
IS to make both ends meet, irrespecbve of the quality of the 
diet, personal hygiene and clothing 

Customs and traditions are the basic pnnaples of our 
existence. Smoking a pancliayati hooka, drinking water 
through a common glass, strict purdah, compulsory visits to 
the sick, reluctance to disclose the family history of tuberculosis, 
keepmg the diagnosis a secret from the pabent and early and 
frequent child beanng (which madentall} seems to be the 
result of the only pleasant pasbme, the poor can mdulge in) 
are some of the handicaps which our social workers must 
tackle soon Everyone of them is a contnbutmg factor in 
the distribution of tuberculosis 

Knoiulcdgc of Hygiene — Dunng our visits to primary 
schools- we were sadly disappointed to note that even the 
teachers of such insbtutions were unaware of the elementary 
espenbals of hygiene. Even in colleges the teachmg of First 
Aid to the Injured was considered as the limits of hygiene 
80 per cent of the populahon of Lucknow sbll think that 
tuberculosis is a hereditary and incurable disease, not knowing 
that TJl can be completely cured if treated properly from the 
earliest stage, 90 per cent of our adults contracted the infcc- 
hon, but have saved themselves from progressive disease. 

(.Continued on page 25 , col 2 ) 
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CHRONIC ECZEMA ^ND ITS TREATMENT 

N G D\S, I-MJ, L-Til (CAI_), 

Sbn ard I cncrcal Dctarlircnt, Ladx IVdhngdon Raj Hosfifal. 
Darbhanga 

Introbuctios 


free Their father aged about 45 gave history of gout and 
chrome d>spepsia for the last 10 or 12 jears 

(c) Site and disInbulton—Oui of 50 cases, hands and feet 
were imolved in 35 cases, t c , 70 per cent suffer from chrome 
eczema of hands and feet, Next common site is the scalp, neclc 
and face, 10 per cent 


It IS useless to emphasise the importance and frequencs of 
eczema, espeoallv the chrome h-pe m general pracbee or m 
a skin dime All cases should be thoroughly and very 
careiuUj imestigated, taking full notes of their pre^nous and 
present histon, etc. Scales from the lesions are to be exammed 
in each case under microscope and usuallj m the absence of 
mscelial threads or spores— eczema should be diagnosed, 
although fungoid infection of the skin can produce eczematous 
lesions, the\ base got more or less defined margins 

The 'etiologv of eczema is rather obscure. The recent ^^ew 
IS that it IS due to some degree of external irritation, actmg 
upon a 'kin sensitized b\ some endogenous or constitutional 
poison denied either irom some focal sepsis lurking under 
the teeth, tonsil', accessorj air sinuses oi the nose, in 
some diierticulum of the alimentan canal, gall-bladder, pelinc 
organs or due to some disturbances in the secretion of endo- 
enne glands This is nhj some anthonbes name eczema more 
correctlj as ‘sensibzation dennabbs’ The condibons from 
iihich one must disbnginsb eczema are (1) Traumabc derma- 
titis (2) indnstnal dermatibs, (3) psoriasis, (4) scabies and 
(5) lichen the details of nhich I need not put doim here. History 
and microscopical e.xaimnation mil differedbate them from 
true eczema The famili history frequently reseals that a 
near relabon of the patient is or was prone to allergic reactions, 
particularli eczema, asthma, or some si'Stemic diseases, as 
diabetes gout, nephntts, etc 

During m\ attendance in the Skin and Venereal Depart- 
ment of the Ladi I\ illmgdon Raj Hospital for the last 7 lear', 
I found that chrome eczema inth penodical or seasonal 
relapses was vein common and troublesome to treat 

Trull 'peaknng there are many points m the rebology 
and treatment of chrome eczema which are not let fully 
understood 50 consecutii'C cases of chrome eczema were studied 
during 1910-42, the resume of which is as follows 

AItiouxiv 

(o) 4gc— Number of cases wath age and durabon of 
di'ca'e. 


^gi- DuraUor No of 

^ CaSts 

10 6 years 2 months to If' sear 8 

> to 17 scar-, 4 months 2 

to 25 1 can 3 months to 2 i cars 4 

~o to 4'^ \cars 4 month' to 16 tear' 29 

« ''^rs 1 month to 32 \-cars 6 

66 to /9 '-car' 8 icar' to 27 'ears 2 


Tlic loimcc t wa of a boi aged 2'. years and the o'dc'' 
a man acid Tu Ow of cO ca'ct 35 ij- 70 per cent fall wathin 

e age r-nod 24 arj 65 dumuon aarnang from 4 month' to 
O \cir< 


ih) .V.x-Ol 


^ o 5 icmalc 

-c a cn rule to o 


to ] It o»»e 


T-i'if ' ‘tvo brothc-s aged 3 

1 11 liars CO- tV di'ca'c i' ci- c.i „ 6 is ctdl 




No of 

Site 

Distribution 

Cases 

Scalp, neck and face 

round or oval patches 

5 

Hands (mosth palmar 

' 


aspect) 

8 bilateral 

14 

Legs and feet 

9 bilateral 

21 

Armpit 


2 

Round the anus 


1 

Round the waist 


2 

Other parts of the trunk 


5 


(d) ramily /iir/ory'— Out of 50 cases, 14 gave family history 
of a'thma, 13 of gout, 7 of chronic eczema, 3 of chronic dy senterv 
or dyspepsia. Thus 74 per cent gave some defimte familt 
history and the rest did not 

Cases suffenng from some systemic disease can be analysed 

thus 


Assoaahd Sisicmic Dticasc , No of Cases 

Gont 3 

Diabetes 2 

Asthma 8* 

Nephnbs 1 

Enlarged tonsils 2 

Py orrheea 4 

No abnormalibes detected 30 


♦Out of these two were children. 


Out of 50 cases, 8 16 per cent cases suffered from 

asthma and 6 per cent from gout, cither wath or alternatu eh 
wiUi chrome eczema. 

Laiior-\tor\ Findings 

Blood examination — Total leucocyte count did not show 
more than 7,640 per cmm. e.NCept in 3 cases where it rose up to 
11,040 per cmm as these cases showed secondary pyogemc 
infeebons 

Differenbal count — In most cases diffcrenbal count 
'bowed an increase of polymorphonuclear cells, 1 c , 60 to 80 
per cent in some cases I expected an increa'e in eosmophiles 
but I could not get more than 5 per cent in bad case' — except in 
2 cases — who were having attacks of ’asthma’ and the counts 
'ifre n per cent and 18 per cenb 

In 4 cases Kahn’s Test was moderately posib'c 
Unne Examination — Amongst the children out of 8, 2 ca'cs 
showed traces of albumin Amongst the adults, 11 cases showed 
uratc', and 14 ca'C' both urates and unc aad costals In 2 
ca'ea sugar and pho'phates were present 

Stool Exainiratwn — Amongst the children giardia cysts 
were prc'ent in 4 cases and in 3 out of these 4 cases Entamoeba 
hi'toMica c''ts were also present In 2 ca'cs ascaris lumbn- 
co dis oi-a were prc'ent and the rcmaimng 2 \ t'c free from an' 
other abnormality 

Among'* the adult' oat of 42 ca'c 17 had Kn hi'-ohnicn 
cither in cys'tc o- segctatise forms or in some ca'cs boh 
Giardii cri'sts were found m 4 cases and m 2 tnehomonas inlcsti- 
twhs in large number and Hvirc-'olopsis diminira v ere aiailab'c 
O'-a o ankvlr^toma du jdcnalc in 'air numbe- o"l\ w c-c ■n-t -r 
n 3 
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Cultural Examination — In 9 samples the MacConkey's 
neutral red lactose agar plates showed the growth of various 
non-lactose fermenting bacilli and most of them were of the 
Flexner type Out of these 9 cases, 2 were of mixed infedlion 
being associated with amocbiasis. 

Hence it shows that 40 per cent of chronic eczema cases 
do suffer from Ent histolytica infection, 16 per cent from 
chronic bacillary dysentery, 8 per cent from giardiasis, and 
about 6 per cent from -vanous helnunthic infection, mostly by 
ankylostomiasis 

Treatment 

With all these findings and exammations, the produc- 
tion of eczema may be regarded as due to a combination of two 
factors, internal and external and as such there should be two 
mam lines in the treatment — 

(n) Protection against external condition combined with 
the application of medicines designed to exert an active curative 
influence. Here is a case note where external protection alone 
cured the condition. 

Sonkhi, 32, Hindu, malp, with lesions on the back of the 
forearms, relapsing every summer for tlie last 5 jears Familj 
history — ^nothing particular Stool examination showed a few 
Ent hystolytica systs He, being a postal peon, had to remain 
under hot sun for about 4 hours daily, and every year with the 
onset of summer he used to get a fresh attack. On medical 
adwce, his duties were changed from outdoor to indoor works 
and he was soon cured 

(h) An internal mode of approach designed to remoie 
the sensitizing factor, whatever it may be When there is a 
septic focus or any defect is found, it should be dealt with In 
cases imder my care, only external treatment bnngs a 
rapid cure, but they are temporary I doubt an effectne cure 
unless and until the sensibzing factor is detected and removed 

For pracbcal purposes chrome eczema may be grouped into 
two types — moist and dry 

For chrome moist type which is very common, external 
application of per cent silver mtrate solution, soaked in 
gauze every 4 hours for 2 days will lessen the oozing of serum 
and itching as well This is followed by application of gentian 
wolet lobon (gentian wolet 30 grains, absolute alcohol V/i 
drachm, distilled water upto 1 ounce) morning and night for a 
few days till the lesions are dry 

Few obstinate cases of moist type w'ere also treated wnth 
compound Sulphur lotion with good results 
^ Internally — Bowels are kept open by mild purgatives and 

errors of diet where found are corrected. Glucose dnnk and 
alkaline mixture with potassium bromide is presenbed in severe 
cases to relieve itching at night 

Protein shock — Both injections of milk and auto haemo- 
therapy were tned in groups of cases, but I found auto 
h-emotherapy, from 2 cc. ranging up to 10 c.c. increasing the 
dose by 1 cc — twice a week, was far more effective and 
uniformly tolerated by all patients Care should be taken to 
wash the synnge wnth sterile warm sahne before drawing the 
blood from the lein. 

For chronic dry scaly type treatment is \ery disappointing 
After cleaning the jiart with absolute alcohol, application of 
Whitfield’s ointment combined wnth liquor carbon detergens, t c , 
(aad salicylic IS grains, aad benzoic 15 grams, cocoanut oil 
4 drachms, liquor carbon detergens ^ drachm and \-aseline 4 
drachms) gave encouraging results Where there w'as exces- 
sive itdiing present, aad carbolic may be added to the ointment 


Internally— Liquor arsemcalis et hydrargyn iodide 10 
mimms, mag sulpli., drachm, aqua menth pip upto one 
ounce, should be given thrice daily after food 

Injection— Injections of pentavalent compound of arsenic 
in low doses always gave very good results in dry forms 
Almost always after the 3rd or 4th injection the symptoms 
subside and tliere is a marked improvement of the lesions For 
this purpose Acetylarson (M & B ) 2 c.c. for children or 3 cc 
for adults injected intramuscularly twice a week, gave very 
satisfactory results 

In one senes of cases Thiosarmme (Brahmachan) from 
doses 075 gm. to 45 gm twice a week were tned with good 
results Average total of 1 5 gm of Thiosarmme were 
required per case 

In 1941 a senes of 5 very obstinate cases of chronic type 
were treated alternatively vvith injections of liver extract and 
Thiarsin (B C P W ) with a course of 9 injections of each. All 
of them were cured and are still free from a recurrence. 

In anotlicr senes of 4 cases injections of liver were tried 
together with external application of modified bitfield’s 
ointment The lesions gradually cleared up but it took a long 
time and unfortunately one of them liad recently a relapse 
wuth acute symptoms 

In one case of 22 years’ standing where all treat- 
ment failed to stop the frequent relapse, 9 weekly injections 
of gold, Solganal "B” oleosum, were given After the 6th 
injection patches of both hands disappeared It is interesting 
to note tiiat he is free from the relapse uptill now 

In very obstinate cases of chronic type gold preparations are 
worth trying 

In another senes of 5 cases, short exposures of x-rays 
at intervals of 5 days combined ith e.xtemal treatment gave 
rerv rapid result but did not stop the recurrence in 3 cases. 
X-ray e>po5ures are very good where rapid cute is wanted. 

Course of the Disease 

It IS very difficult to arnve at a definite conclusion regard- 
ing the recovery rate from sucli a small senes of 50 cases Out 
of 50, only 21 cases, ix 42 per cent were clinically cured 2 
died from other diseases, 7 cases left the place and the remaining 
20 cases, i c , 40 per cent are still having penodical relapses 

Comment 

Hard and fast lines of treatment jire not at all possible in 
treating chronic eczema cases and as regards drugs there are 
none which act like speafic. 

Each case, according to its history stage of the disease 
and laboratory findings has to be treated differently Success 
in the treatment of eczema requires patience alike on the part 
of the sufferer and the physinaa 

Modification and changes in the treatment are sometimes 
needed according to the changes m the lesions But clianges 
should never be made except for good reasons and after giving 
a particular mediane a fair trial It is not dfficult to cure 
a case of chronic yczema but to prevent its recurrence is the 
most difficult problem. 
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SYMPOSIUM ON TREATMENT OF ACUTE APPENDICITIS 


At the Saenbfic Section of the XX AU-India IMediral 
Conference at Ahmedabad in December 1943 last, Dr R P 
Dalai, FJI.C.S (eng ) of Ahmedabad m opemng the discussion 

said , 

I ha« chosen the subject of to-daj’s discussion on the 

treatment of acute appendicitis, because I feel that there is 
considerable confusion m the mmds of general practilionerb 
as to what the\ should adnse their patients when they cOme 
across a patient mth pain m the appendicular region, and 
uhen thei suspect appendiatis in these cases Patients m 
this part of the countrj are not always willing to get operated, 
as in western countnes and alwais are unwnlling to consult 
a surgeon, m the beginning Naturally they have hopes to 
get cured bj ‘mediane, and consult a phjsiaan who alwajs 
adMses him conservative treatment except in advanced cases 
I do not intend to discuss signs and snnptoms of 
appendintis The typical svmptoms of appendiahs are well 
known It is the duty of the attending doctor to examine the 
patients thoroughU and if he has the slightest reason to suspect 
appendiahs, not to give a purgahie to rdieve conshpation and 
morphia to relieve pain. If conshpahon is suspected it is desir- 
able that an enema should be given and the pahent should be 
confined to bed. An immediate consultahon with a surgeon 
15 indicated in all suspected cases 

Treatment of appendiahs is always surgical In hospital 
prachce, the cases should always he admitted in surgical wards 
Even if conservative treatment is to be followed for those 
who refuse operation, thej should be under observahon of 3 
surgeon because he is the best man to deade when operahon 
IS imperative. Mam liv es are lost b> temponsing Temporising 
IS unsafe in children as appendix mav perforate in early 'tage, 
in old people, and in women after labour where resistance to 
infection is much below normal There is no medical treat- 
ment of appendiatis There are raedianes which maj alley 
pain hut none to control the course of disease. 

Amongst surgeons there are two schools of thought One 
school advases conservative treatment described bj Oschner 
and Scheren in all cases and operate in quiescent stage. 

If operation is done in quiescent stage, the recovery is 
uneventful and opcritivc mortahtv veiy low because the 
patient can be well prepared for operation and bis vitality may 
not be low bv starvation temperature, etc. I do not agree 
Ihorouphlv with this method of treatment though I follow it 
in Sonic cases in modified form 

The other school advocates radical treatment — operate m 
nil cases as sooi as diagnosis of appendiatis is made or even 
1 appoidiatis IS suspected The sooner the better if possible 
vvathin first 12 hours 


s tod sou. verj feu patients arc referred to a surg 
aval iin ir't 12 hours and even if the patient is seen aal 
lat p-rio-l 1 C mav not be walling to undergo an opera! 
wadiam consulting th^s relative and Ikat and later he 1 
l>e 'cen vvath some comphcitioTs 

O 1 the 0 ‘licr hand «omc surgeons at once run to diagn. 
of ap^diwtis m anv and even case of abdominal j 
saccualK ashen it is n right loner abdomen. briicl 
th t we arc dc "g leva much ,n these case, to lose rcspcc' 
^ic"ts as nanv of these pa*,m's wi-o refuse opemt cn rt 
^ ral oae-at.on after he firs* a tack of pam_m o hers 
ns. miwl pan rcimams af er f-c appc-dix ,s removed 


thej alw’ajs complain that in spite of operation they are not 
reheved of the complaint 

This group of surgeons ar^e that they do not know 
when the appendix nyv get gangrenous, ma> perforate and 
form an abscess and other complications — so why not operate 
as soon as paUent with appendicular trouble is seen. After 
all what does it matter if the appendix is there in the body 
or not? I used to operate in these early cases and on 
exploration found appendix qmte normal and I feel that many 
of these were operated unnecessanlj 

Mj objection in advnsmg immediate operation in all stages 
seen at any time are — 

In some cases we unnecessanly operate as the diagnosis 
may be mistaken. About 50 per cent of cases with appendicular 
pain treated on conservative lines did not reqmre operation, at 
all The uncalled for laparotomy not only weakens abdominal 
wall and cause ventral hernia, but may result m other post- 
operabve complications as formation of pentoneal bands and 
adhesion leading to intestinal obstruction The operation is 
much more nskj and difficult in advanced stage with chances 
of breaking down the adhesion and leadmg to generalised 
pentomtis If drainage is reqmred there are chances of ventral 
hernia, pentoneal adhesion and fecal fistula which gives lot 
01 trouble to the patient and keeps him invalid for a long time 
I do not advocate upto the word either of these schools 
I believe jases must be considered on their own merits in 
stages in which thej are seen by the surgeon 

In the present stage of mj expenence I classify 
appendiatis for sake of treatment as follows 

1 Simple appendiatis — Here the inflammation is limited 
to appendix alone. There is little or no inflammation of 
pentoneal coat and none of pentoneal cavntj This type gives 
nse to sj-mptoms of appendiatis which are mild The pain 
in the abdomen localises in nght iliac region wnth tendency 
to nausea, tenderness m appendicular region, without ngiditj, 
nse of temperature upto S9 or 100° Pam is more marked 
when the patient is constipated and the crecum full of feces In 
Ihe'e cases the attack subsides in a day or two but maj recur 
I prefer to keep these patients in bed with water or 
glucose water bj mouth and inject sulphonamide to combat 
infection Majontj of these get relief in two or tliree days 
and III c to walk out of the hosp tal on the 4th day These 
cases may be operated in quiescent penod when their vitality 
mav be at maximum. 

2. The second vanety is one giving rise to colic pain 
due to obstruction m the lumen of the appendix citlier due 
to an attack of inflammation or the presence of a foreign body 
m the lumen of appendiv They arc rarelv attended with 
01 temperature as there is no inflammation but tlie 
appendix IS tender dunng the attack and a penal like swelling 
can be felt These attacks arc considered bilious attacks 
The pain is no‘ limited to nght thac region but mav be 
cpigastnc, umbilical and, therefore, mistaken for intestinal or 
biUarv colics 

In many of these cases the pain interferes viih enjoymen. 
of food and cxcro'c. These cases do not require immediate 
^-perat^on, but can be operated in the qmcsccnt stage when 
the appendix is fond kinked or here is obs'ruchon n lumen 
bv fcco’ith o- anv o her foreign bodv 

3 Tile till'd vane y I v ou’d 11 c to call acu c fufeina ng 
tv re. In tills vanetv ti-c nfla”’'nato"v a’tad r alvavs 'mere 
I'om the oi'c giving n^- o «v-np owe di arc well rrar, -d 
iron tl e b gm -g the attada 
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The abdominal pain is severe from the beginning which 
localises to the nght iliac region. Tenderness and ngidity 
IS well marked and the temperature nses to lOa^-lOS” F m 
first 12 hours The pulse is rapid, tlie^patient is restless mth 
pam, and vomiUng which is frequent and soon gets e.xhausted 
These are the cases which are liable to get complications, 
and require immediate operative interference 

4 The fourth vaneti is the condition when patient is 
seen with a lump in tlie nght iliac region which maj be 
due to adhesion round tlie appendi-v or localized abscess 

These cases come with the history of the appendicula'- 
attack 3 — 5 days before, which thej neglected and gradually 
a lump appeared in the region giving nse to pain, whicli s 
persistent, though not severe as before, after the lump is 
formed there may not be any vomiting, etc. 

Blood count show’s marked leucocj'tosis One would 
prefer to keep these cases under observation in surgical wards 
of the hospital or in a nursing home where they can be under 
direct obsen’ation of a surgeon who can decide to operate at 
any stage if tlie pabent is not progressing favourably 

Patient is confined to bed in Fowler’s position, nothing 
IS given by mouth except water and glucose water, no 
purgative and no enema The pulse, temperature, respiration 
are noted hourlv, and the size of the lump is marked out by 
skirt- penal To increase resistance and oiercome infection, 
injection of Orargol is given daily until the lump disappears 
Orargol is a preparation containing collosol gold and silver 
It acts by increasing the leucocytes in the blood 

In some of these cases, the lump decreases marvellously 
I have tned injection of sulphonarmde group of drugs in i 
good number of cases with favourable results If dunng the 
course of observation the lump does not get smaller day bv 
dav or., increase in size, the symptoms increase in seventy 
giving nse to increase in temperature and rapid pulse, and 
the pain becomes persisting, operative interference is indicated 
Tlie abscess is opened and drained and the appendix if found 
easilj’ without mterfenng with adhesion, removed. In favour, 
able cases the lump disappears and the patient is advised 
operation in quiescent stag^e when convalescence may not be 
prolonged and patients may not get post-operative complications 

5 The last vanety is when patient is seen with generahsed 
pentonitis 

This IS a condition resulting from neglected cases of 
acute fulminating vanetv, when purgative is given or when 
the abdomen is massaged to reduce the lump This condition 
is assoaated with severe pam, well-marked ngidity of tlie 
lower abdomen, vomiting, distention and other symptoms of 
paralytic ileus IVhen the pentoneum is mfected, sooner the 
operation is performed the better, for the early removal of 
the source of infection and extrav-asation always helps to 
arrest the spread of the disease 

To sum up, I do not believe that appendix deserves removal 
as frequently as is done now-a-days. About 50 per cent of 
cases do not require operation at all I would advocate 
radical operation dunng the attack in only acute fulminating 
v-anety with or w-itbout a lump and in cases of pentomtis 

Operation in quiescent stage in mild cases, in appendicular 
cohe, and wnth lump which subsides by conservative treatment 
IS the treatment of choice 

I am fully aw-are that there w-Hl be considerable controversj 
in discussion to follow as to when the cases of acute 
appendicitis should be operated upon. 


Tabte Showing the Result op 51 Cases of Acute 
A pPENPicms Teeated within Last 2 Yeaes 


No of 

m , , cases 

treated on conservative lines Cases 
seen with mild attack, duration of pain 
from 6 hours to 4 days 28 

(Out of these IS were operated m the 
quiescent stage, all made uneventful 
recovery) 

Operated w-ithm first 48 hours Cases of 
acute fulminating type with nse of 
temperature, vomiting, severe abdominal 
pain and localised ngidity 14 

(One who died had gangrenous 
appendix) 

With generalised pentomtis Operated, 
appendix removed, abdominal cavity 
drained 3 

(One who died liad pentomtis of 
3 days) 

Localized abscess formation Abscess 
inased and dramed 6 

(Out of these the appendices were 
removed in 3 patients m the second 
stage) 


Mortahty 


Nil 


1 


1 


Nil 


Total 51 2 


I have given my own views on the subject and the line 
of treatment which I follow for the last few years after trying 
both metliods of treatment and my mortahty rate is less than 
that of the radical school as will be seen from the table above. 

* ♦ * * * 

The iollonwg doctors took part m the discussion 
Dr P P Shetb, Dr D D Vanava Dr M D Patel 
(Ahmedabad), Dr M K Pankh (Ludhiana), Dr N R. Desai 
(Ahmedabad) and Dr Dudha (Bombay) 

* ♦ ♦ ♦ * 

Dr P P Sheth said that he was for the radical method 

and would operate on a case as soon as appendicitis was 
diagnosed The exact pathological condition of the appendix 
could not be made out clinically and m order to avoid patients’ 
time and money he was alwavs for immediate operation except 
in cases with a lump 

t * * * * 

Dr Vanava supported the opener of the discussion in 
conservative method of treatment and strongly objected to 
massaging the abdomen m case of a lump w-ith pam. 

♦ ♦ ♦ * ♦ 

Dr M D Patel, pac.s (Eng), commented that the 
disease was definitelj on tlie increase as compared to some jears 
ago, whatever the cause might be. He said, 

"There are boimd to be differences of opimon regarding 
the time of operation as the e.xpenence of the surgeon vanes 
There cannot be any set rule. However, I will like to remove 
the appendix as far as possible if the condition of the patient 
and the arcumstances permit The pentomtis once it starts 
IS serious The mortality of the abscess is 7 per cent as 
a whole. There arc two types of organism in appejidicular 
abscess, one m which B Coli predominates and the other in 
which B Welclui and other organisms causmg gas gangrene 
predominate. The latter cases are far more senous than the 
first. 

(Contvmcd at foot of col i, page ag) 
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HAEMOGLOBINOMETRY 


Xo other single examination in clinical mediane is being 
more u'ed and abused than hrcmoglobinometn To-da^ deter- 
mination of haemoglobin of blood has become essential in man> 
diseases With the growth oi biochemistrj and prease know- 
ledge of nutnUon, the chemistrj of htemoglobm has been studied 
m more details And much controrersj has appeared under this 
heading in medical journals But no Unanimitj has been 
am\ed at nor a meetmg has taken place m this countrj as jet 
to come to some conclusion regarding standardisation or to 
clear up the confusion prei'alent m the subject. In England, 
the Medical Research Council appointed a committee to 
inr'cstigate “traumatic shock’ This bodj found to their dismaj 
that their progress was checked bj the “lack of umformity 
of method for estimatmg the vanous constituents of the blood” 
Thej appointed a subcommittee to report on the subject after 
proper im estigahon This report has been published in the 
Bntish Medical Journal' 

Diflicultj oi rational hsmoglobiiiometrj starts noth the 
normals What is hundred per cent luemoglobm? Is it 13 8 gm , 
17 2 gm, or 12 4 gm. per 100 oc.' Which figure should be 
taken as normal? Determination of normals is also not an easy 
affair Who is a normal’ A healthj male, going about his usual 
duties? But quite a large number of people improte in their 
haunatological s-alues after taking iron, iodine (thjToid), hrer 
extract, rntamin B-complex and other adjutants of haemopoiesis 
Hence random sampling of blood will not help us much to 
establish a standard for haunatological work. This seems to be 
the defect of the mtestigators in our countrt too, as selection of 
normals is not controlled. It is not determined whether their 
blocul condition coiild further be improt'ed bj adjutants 
Sahli considered that onlj highest taluc obtainable in a locahtj 
should be established as a "norm” and that is the reason tthj he 
selected strongest assistants ’ to establish his standard of 17 2 
gni per 100 cc, of blood, and he kept a margin of 20% cither 
waj as the limit for normalitj American authors prefer 
normals for each laboratori and thej insist on finding out the 
normals before setting up of laboratory percentage Hence the 
tcclmician must represent the normal ■k decision on this point 
has no \-ct been arrived at 


confusion lies in the selection of harmo- 
go inonictcrs Tor practical piiiyxiscs a luonoglobmometer must 
be isortab'c, casv ot mampulauon, accurate \nd many pros ant 
cons Iiai c been discussed for each instrument. Take the a-arioui 
lipcs on i Tlitrc arc altogether fii-e methods for luemoglob r 
LntiimUon (a) anaU^is, which measures ox>'ga 

capaciti oi tbe blood, (./ ) Coloromctnc mcUiods, where Uii 
CO our of the b’ood, alter treaung wnth chemicals, u matdicc 
araiiwt coloured s,mdards cither coloured liquid or plates 
(r) Phoomctric mcUiode, (<f) P.joto-electnc meUiod-, when 

timatcd, to Vetho-v mr esuriatmg the iron content oi well 


washed Used red cells Of these, colorimetric method is conl- 
monly used. The most common ones in use m this country are 
tsTies of Sahli, Hellige, Haldane MTuch one is perfect’ The 
solution of Sahh’s standard fades with age, the solid particles 
are preapitated down Helhge’s coloured prisms do not keep 
their colour indefiniteli, though some workers assured 
us to tlie contram , again, carry mg coal-gas to the besides is not 
very practicable. The Aledical Research Council of Great 
Bntain has standardised the; Haldane-Gowers hmmoglobino- 
meter, and recommends the use of the standardised instrument. 
But this IS not ai-ailable m this country 

WTiile generally condemned by the climcal pathologists, 
h-ematologists hke MTiitby and Britton mentioned the 
Tallqmst method oi hemoglobin value determinaUon This 
has been recommended by Hay~ recently Ha\ say s, “The 
easiest hiemoglobinometer to use was the Tallqmst, which should 
be of the Helsingfors tvpe and not a copy of it Much 
of the scorn which has been directed agamst the Tallqmst 
measures seems quite undeseried It has receiied recom- 
mendation from Peters and Van Slyke, and Sent\ 

The Tallqmst also permits of a direct comparison of 
the pabent’s blood w ith one’s own blood, and prondes a 
permanent blood record of the case Though it is sery 
difiScult to see eye to eie wath Hay, it lea\es no doubt m one’s 
mmd that Tallqmst demands a better comparabve treatment 

In this way iVue take up each instrument m detail difficul- 
bes mulbply eg, it is not yet decided how many mmutes are 
required for complete comersion of hsemoglobm into aad 
luemabn and so on 

Hence the bme is npe, when the climcal pathologists should 
meet and dear up the different points so that hsmoglobinomctry 
might be placed on firmer foobng 

POSITION OF HEAVY CHEMICALS IN INDIA AND 
GOVERNMENT POLICY 

The Committee of the Indian Chemical Manufacturers 
Asioaabon hai'c taken a lead in the nght direcbon witli regard 
to the Goiemment policy as adopted towards the manufacture 
of hcan chemicals m this country The only way to improie 
India’s appalling low economic posibon lies in the industrialisa- 
tion of the country The part play ed by beany chemicals in any 
industrial reorganisation need n^t be stressed, net the policy 
adopted by the Gonemment is cunous In enery country the 
State comes forward to subsidise enerythmg concerned with the 
development of mdigcnous industnes But it is not so in India 
The Indian Chemical Manuiacturcrs Associabon has pointed out 
tliat certain essential chemicals like alumina feme, magnesium 
sulphate, sodium sulphide, sodium thiosulphate zinc chlondc, 
soda ash, calaum chloride and bichromates are manufactured 
on a scale which remains uniitili'cd but the Goiemmcnt is 
encouraging imports of these from other countnes This policy 
can hardly be commensurate yyith sch prc'ervabon The 
present yvar has amply proyed that cyery country should try its 
best to be self-sufficient as much as po,sib’c Thousands of 
Indian byes are being lost at the present moment for want of 
supp'y of medical requirements lor which we arc to depend on 
imports \\ c strongly urge the Goy emment to take into account 
the waghty arguments of the Indian Chemical Manufacturc-s 
^Sioaabon ard rcyn'c their unjustifiable po icy that is being 
fo’loy cd. vnth regard to the indigenous heavy chcimcal industry 
of Irdia 
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articular cartilage covered by a fine s3uiovial membrane. Henle described a 
delicate la3'er of cells (perichondrium) upon the actual free surface of the 
articular cartilage. Da^ds, Strangewa3'^s, Timbrell Fisher, and others, how- 
ever, have confirmed the faet that in the main part there is no membrane 
on the articular cartilage. 

In conclusion, it is generall3f believed that in the adult the lateral area 
of the articular cartilage is co\'ered Avith a delicate extension of the s3movial 
membrane ; the central area, on the other hand, is completely deficient in 
an3’’ membrane or ejiithelial la3'^er. 

AVhence, then, does articular cartilage derive its nutidment ? 

AA^illiam Hunter belicA^ed tliat the articular cartilage derives it from the 
circulus articuli vasculosus described b3’^ him. Bart stated that in the adult 
it is principall3’^ nourished b3’^ fluid exuded from the A'essels of the underl3dng 
cancellous bone. In adult articular cartilage there can be demonstrated A"er3' 
minute canals, probabl3' for the passage of nutrient fluids that otherwise in 
this dense tissue Avould permeate Avith dinicult3'. According to Bart, the 
free surface of the cartilage is nourished b3’' liquor sanguinis exuded from 
the circulus articuli A’^asculosus. 

Leid3'’ held the a'Icav that, during dcA-elopment and groAvth, articular 
cartilage possesses an interstitial nutrition ; but that, after the cartilage is 
full3'’ formed, it is supplied b3'^ fluid that osmoses from the A^essels beneath its 
attached surface, and from tlie circulus A'asculosus at its circumference, and 
especiall3' b3’’ the s3moAda upon its free surface ; he stated that the s3moA-ia is 
particularl3^ rich in albumin. B3' experiments on cah'es, rabbits, and pigeons 
he found that the articular cartilage is quite capable of imbibing the synoA'ial 
fluid. To3mbee considered that the chief suppl3’’ of pabulum came, in the 
adult, from tymph exuded from the blood-channels of cancellous spaces. 
StrangeAA'a3"S obserA’^ed ‘ loose bodies ’ in the joints, and discoA'ered b3' 
operation that continued enlargement AA'ent on for a long time, although the 
loose bodies AA'ere quite detached ; he concluded, therefore, that the s3moAdal 
fluid is an important source of pabulum. Timbrell Fisher concluded that 
the deeper strata of the articular cartilage are nourished in the manner 
described b3^ To3mbee, that the central articular area is supplied b3’^ the 
S3moAdal fluid, and that the remainder near the edges I’eceiA^es its nutrient 
suppl3^ from the circulus articuli A'asculosus. Using Shattock’s method of 
staining mucin pink Avith carbol-thionin, Timbrell Fisher demonstrated that 
the zone of matrix of articular cartilage immediatel3' surrounding each cell 
group is stained pink, and that the pink zones branch and intercommunicate. 
He considered, therefore, that the articular cartilage receiA'es nourishment 
from plasma percolating through the netAA'ork formed b3' the more mucinous 
part of the cartilage matrix that surrounds the cell groups. 


Experijeents. 

I\l3' OAA’n experiments, made under the guidance of IMr. ChoA'ce in the 
Surgical Unit at Universit3' College Hospital, are as folloAA’S ; — 

Using rats or rabbits, I opened tlie knee-joint b3' an external longitudinal 
incision, and then remoA'ed from the cond3dar surface of the femur, AA-here 
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the cartilage is uncovered by any membrane, either one or two pieces of 
articular cartilage, some with and some without portions of subjacent bone. 
I then left the detached piece or pieces free in the same joint ca^dty, and 
closed the joint by suturing the capsule and skin with human hair which 
had been sterilized by boiling in water. For comparison, in some cases a 
piece of bone taken from the tail of the same animal was substituted for the 
detached cartilage, and the latter was auto-transplanted into the subcutaneous 
tissue of the animal’s back. 



Fin. 2.'. — {Kj-perinicnt 3.5). Kxaminntion 11 cloys after operation. A, Intra-articular 
cartilage : B, Loose body ; C. Joint cavity ; D, Defect of articular cartilage ; E, Articular 
cartilage (original) ; F, Fatclla. 

In another series of experiments a fresh whole knee-joint was transplanted 
into another animal of the same species ; in still another a caudal vertebra 
togctlicr with its neighbouring joint was transplanted into the animal’s back. 
Tlic results of these control exjjerimcnts will be rejjorted later. 

The results were observed after intervals that varied from one to fifteen 
weeks. The rats used were mostly young, or young adults, and appro.xi- 
mately of the same age. Each specimen was fixed in 10 per cent solution 
of formaldehyde or Zenker's solution, decalcified in 5 per cent solution of 
nitric acid, followed by 1 per cent solution of sodium carbonate, and then 
thoroughly washed in running water. It was then embedded in paraffin 

VOL. .Ml. — XO. 15. .3 
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or celloidin and stained with Mallory's eosin-metlijdene-blue or alum- 
haematoxjdin-eosin. 

Onl}'^ a few of the tj'pical results are here described : — 

I. Experiaient No. 35. — Rat : age 45 days, male. 

Method . — Rigid asepsis. Ether anaesthesia. Piece of articidar cartilage detached 
from condj’lar surface of femur and left free in the joint cavity. 

Examination 11 Daijs after Operation . — ^The detached cartilage Avas found in 
the synoAual membrane betAA’cen the anterior end of the intra-articular cartilage and 



Fig. 2G . — [Experiment 1.5). Examination 3 iveeks after operation. A, Tntra -articular 
cartilage : B, Loose body ; C, Defect of articular cartilage ; D, Joint cavity ; E, Nenb'- 
formed cartilage. 


the patella. It had become entirely surrounded by fibrous tissue, and the cartilage- 
cells had retained Autality, for they stained fairly Avell. No proliferath^e aetiAUty 
Avas seen. In this case no bone tissue had been detached. The defect on the 
condylar surface, caused by remoA'al of the piece of cartilage, Avas found to haA'e 
become lined Avith a layer of fibrous tissue, Avhich intruded, more or less, into the 
bone-marroAv. The bony tissue just bcloAV this fibrous tissue had lost actiAuty, the 
bone-cells staining either badlj^ or not at all. (Fig. 25.) 
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II. ExPEnniENT Xo. 15. — Rat : adult, male. 

Method.— As in No. I, but with the detaclunent of some bone wth the 
fragment. 

Examination 3 TT’ecA's ajtcr Operation. — The piece of cartilage was found partly 
■\\Tapped in syno\ial membrane, and Ring between the patella and the anterior part 
of the intra-articular cartilage ; nearly half of it faced the joint ca\'ity, and was 
free from covering membrane. The cartilage-cells in it stained well, but no bone- 
cells could be found, alive or dead. Tlie cartilage defect in the femur was abundantly 
covered with fibrous tissue which contained many newly -formed blood-vessels ; some 
fibroblasts were also seen scattered in the bone-marrow. In this fibrous tissue there 
was an area of newly-formed cartilaginous tissue. In the bony tissue around the 
njured area a little of the bone had lost its bone-cells. (Fig. 26.) 

III. Experuient No. 31. — Rat : 
veiy young female. 

j^lethod. — .As in No. II. 

Examination 0 irccA's after Opera- 
tion (Fig. 27). — In this case a detached 
piece ot cartilage was found in connec- 
tive tissue in the anterior part of the 
joint, near the patella. Not only had 
the original cartUage retained its ^ntal- 
ity, but newly- formed cartilage could 
be seen. On the other hand, the bone- 
cells that had been detached with the 
cartilage had disappeared. The defect 
in the femoral cartilage was mostly 
covered with fibrous tissue, but in part 
with a tissue intermediate between car- 
tilage and fibrous tissue, and to a small 
extent with a newly -formed cartilagin- 
ous tissue. 

W. Experimext No. 24. — ^Rat : 
young female. 

Method . — As in No. II. 

Microscopical Examination 7 irccA-s 
after Operation. — ^The detached fragment 
was found half covered with syno^^al membrane, and half projected, uncovered, into 
the joint cavity. Both bone and cartilage-cells in it stained well. The femoral 
defect was repaired, in some [5art with ncwly-fonncd cartilage and in part with 
fibrous tissue ; moreover, some tissue, transitional between cartilage and fibrous 
tissue, Avas seen. (Fig. 2S.) 

V. Experiment No. 23. — Rat : adult female. 

Method. — .\s in No. II. 

Microscopical Examination 8 IVcehs after Operation (Fig. 29).— .A fragment was 
located in the synoA-ial membrane. [lartly attached to it and partly projecting free 
into the articular cavity. The cartilage-cells stained n'cll : the original bone-cells 
had disaiipeared, but a slight neiv formation of bone-tissue could be found. The 
femoral defect ivas covered Avith a tissue that AA-as mostly homogeneous, and no 
ncAvly-formcd cartilage could be seen. 

VI. Experi.aient No. IS. — Rat : young male. 

Method .As in No. II. 

Microscopical Examination 12 ll'cc/.'s after Operation (Fig. 30). — The detached 
fnigmcnt aa-rs slightly surrounded AA-ith fibrous and fatty tissue deriA'cd from the 
synovial mcmhranc, and lay just under the patella. The cartilage-cells in it shoAAed 
staining activity fairly aacII, but their prolifcmtiA-e actiA-ity AA'as doubtful. The 



Fig. 27. — {Experiment 31). Examination 
C ^eeks after operation. A, Loose piece of 
cartilage in joint, near patella. 
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femoral defect %vas covered with a thin layer of fibrous tissue, directly covering the 
subjacent bone ; no cartilage could be seen in it. 

VII. Experijient No. 20. — ^Rat : adult female. 

Method . — As in No. II. This rat gave birth after operation. 

Microscopical Examination 13 JJ'cc/iS after Operation (Fig. 31). — The detaehed 
fragment was found in the popliteal part of the joint ; it had become pedunculated 



Fig. 28. — {Experiment 24). Examination 7 Greeks after operation. 

A, Loose body ; B, Joint cavity: 

to the synovial membrane, and its whole mass had become eovered with one or two 
laj^ers of fibrous-tissue cells. Both cartilage-cells and bone-cells in the fragment 
stained well, though they were quite slight. The femoral defect was repaired with 
homogeneous tissue, newly-formed cartilage, and fibrous tissue. 

VIII. Experi.^ient No. 34. — Rabbit : young male. 

Method . — ^As in No. II. Two pieces were detached. 

Gross Finding 4 Weeks after Operation . — On opening the joint, two fragments 
were found. One was free in the joint cavity, the other was completelj' uTapped 
in synovial membrane. The former was smoothly rounded, almost oval-shaped. 
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and of tlic size of a rice grain : tlie latter had maintained its original irregular form. 
A few drops of svno^^al fluid escaped ; in appearance it was indistinguishable from 
that of the healtiiv side. The defect in the articular cartilage of the femur showed 
piling up with a whitish, dense mass ; no adhesion was found. 




Fig. 2n . — (Experimeni 23). Ex'araination 8 
weeks after oporntion. A, Joint cavity : B. 
Intcrarticular cartilage ; C. Loose body in 
s\'noviaI ineni brane. 


i: .V 

Fig. 30 . — {Experiment 18). E.xamination 12 
weeks after operation. A. Articular cartilage 
(original) ; B, Loose body ; C. Joint cavity ; 
D, Defect of articular cartilage. 






.-V. r ;• -'A- 


I® 








Fic. 31 . — {Experiment 20). Exatnination 13 weeks after operation. A. Loo<e bociv. 

J/frmsro/i/rrt/ Examinnlion (Figs :{2-Ci5). — 

n. The fr.igmcnt that was free in the joint : this was covered with thin lavers 
of fibrous tissue. Tlie original cartilage had maintained itself, hut in certain places 
the eartilage-cells stained feebly and were of lowered vitalitv. and also there was 
well-marked new cartilage proliferation. The old hone-tissue had nearlv lost its 
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bone-cells, but slight new bone-formation could be seen. The bone-marrow consisted 
mostly of fatty cells and red blood-corpuscles. 

b. The fragment that had gained an attaclunent to S3-no\dal membrane : this 
was completelj- buried in the sjmoAnal membrane. In it the newlj'-formed bone- 
tissue was rather abundant, and the old bone, which had lost its bone-cells, was in 
small amount. The cartilage-cells stained well, but no e\'idence of new prolifera- 
tion could be found. A small mass of dead bone, isolated from the above fragment, 
was detected in the fibrous tissue. The defect in the femur was repaired with the 
following structures : the sujjerficial laj'cr consisted of stronglj' developed fibrous 
tissue cells ; the middle zone of tissue transitional between fibrous tissue and carti- 
lage ; and the deepest laj'er, in contact with the subjacent bone, was composed of 


A, 



Fig. 32 . — {Experiment 34). Younc male rabbit : the completely cletacbed loose body, 
4 weeks after operation. A, Original articular cartilage ; B, Newly-formed bone ; C, Bone- 
marrow ; D, Dead bone ; E, Newly-formed cartilage. 


netvlji-formed cartilage-cells. The bone-tissue just below the above structure showed 
proliferative activity better than in anj' other part. The whole repaired zone, at 
its greatest thickness, was nearlj' four times thicker than the surrounding undamaged 
articular cartilage. 


Summary of all the Expekijients, including those not 

DESCRIBED HERE. 

Microscopical Examination. — The cartilage-cells in the loose bodies mostly 
retained tytalitj% and manji proliferated ; the bone-cells, on the contraiy, 
became inacti^^e and died ; this agreed with Timbrell Fisher’s results, and I 
believe that cartilage tissue is alwaj'^s more persistent than bone-tissue. After 
four j.feeks, however, newl}^-formed bone-tissue appeared round the dead bone 
in the loose bodies ; this finding is confirmed bj^ other experiments in which 
I transplanted pieces of the tails of rats, ineluding bone and cartilage, into 
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animals’ backs, and showed that, in almost all cases, new bone appeared after 
two weeks. As was expected, proliferative activity appeared greater in the 
jmunger than in the older animals. 

With one exception the loose bodies were found to have gained a definite 



Fig. 33 . — {Expcriintnt 34). Examination 4 
weeks after operation. A, Articular cartilage 
(original) ; B, Xewly -formed bone ; C, Bone- 
marrow, 


Fic. 34 . — (Experiment 34). Examination 4 
weeks after operation (higher magnification than 
Fig. 33). A. Bone-marrow ; B, Xewly -formed 
bone ; C, Dead bone. 



Fin. 3o . — {Experiment 34). Examination 4 weeks after operation. The defect was 
filled with tissue and newly -formed cartilage. A, Xew cartilage. 


attachment to the synovial membrane : some were almost embedded in it. 
others were afiixcd by edges and the whole of one surface, whilst still .others 
had secured a pedunculated attachment. Some bodies that had been set 
free in the joint could not afterwards be found even by careful search. In 
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one case (a rabbit) only was the .loose boclj’’ found wandering free in the 
joint cavity; it had retained its activity. IMo.st of the ‘loose’ bodies were 
found to have localized themselves in the synovial membrane of the anterior 
part of the joint, under or near the patella ; one had become pedunculated 
in the popliteal space. The free one in the rabbit v'as j^articularlj' interesting, 
because, if it be assumed that it had remained free all the time between 
operation and post-mortem, it seems to jjrove that a piece of cartilage separated 
from all supply of pabulum except that deri\-ed from the synovial fluid can 
not onl}^ live but can proliferate ; its bone elements had nearl}^ disappeared, 
but there was slight new bone-formation ; its cartilage had clearl}' proliferated. 
The question might justifiably be raised as to whether this loose bodj^ had 
been loose throughout the whole period between oj^eration and post-mortem, 
or whether, like the others in my series, it had secured an attachment, which 
in this case had later been lost, so that the body again became loose. But 
careful examination of this body showed no e\-idence of any past attachment ; 
its surfaces were uniformly smooth and showed no sign of the remains of a 
torn pedicle. It is therefore fair to assume that j^robably no such attachment 
had existed, or that, even if it had. the secondary separation had not been 
recent. As the cartilage-cells were quite active and there was some slight 
rejuvenescence of bone, vitality must have been active right up to the time 
of the animal’s death, in spite of a separation that must have lasted much, 
if not all, of the time since operation. 

Jlost of the other loose bodies had secured attachments to sjmovial 
membi’ane in the anterior parts of the joint, near the patella, though one was 
pedunculated in the popliteal space. These anterior parts of the joint are 
probably backwaters into which the loose body is worked during movements 
of the joint ; in the small animals used, the relativel}' large loose bodies 
became jammed into these backwaters, and therefore, becoming motionless, 
there had -an opportunit}^ of securing attachment. If larger animals had been 
used, the loose bodies could have been cut relativelj" smaller ; such smaller 
bodies would have had wider range of movements, would ha^"e been less liable 
to become trapped in corners, and would jjrobabl}^ have remained free in a 
greater number of eases ; it may be noted that the persistentlj'^ free loose bod}^ 
was found in the onlj^ rabbit used ; all the other animals were rats or mice. 

The supposition that the completely loose body found in my rabbit had 
been nourished by the 33movial fluid is, I think, a fair one, whether it is 
sujjposed that comiDlete detachment had persisted since operation, or whether 
we believe that there had been a teinporaiy attachment that had ruptured : 
moreover, it is in agreement with Strangewaj's’ cases. The question whether 
the fluid was normal or not is not, however, so clear. Neither in m3' own 
nor in Strangewa3's’ cases was an anal3'tical comparison made between the 
S3mo^da of the joint with loose bod3' and its fellow without one. Timbrell 
Fisher’s suggestion is that the loose bod3' nia3' cause sufficient s3movitis to 
enrich the j^rotein content of the s3'novia. However, the joint mouse in 1113' 
rabbit was so relativel3' small and smooth and rounded that it probabh-' 
caused but little trauma : and the S3movia at post-mortem exhibited no 
difference in quantit3', colour, or viscidit3'’ from that of the corresponding joint 
of the other limb ; its total quantit3'’ was too small for anal3'sis. 
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^Iv experiment, therefore, is eonfirmator\' of the belief that sjTiovia can 
nourish loose articular cartilage ; it may be presumed, therefore, that it has 
some nutritive function for unloosened articular cartilage, and that it may be 
an important factor in the nourishment of the superficies of cartilage near 
the centre of a joint, far removed from both circulus vasculosus and under- 
lying cancellous bone. 


REPAIR OF ARTICULAR CARTILAGE. 

In my experiments the incisions for the removal of the pieces of articular 
cartilage all Avent through the thickness of the cartilage. The ojAeratiA'c 
condylar defect so made healed by granulation tissue that became fibrous : this 
tissue iiiA-aded the underlying bone. Sometimes (e.g.. Experiment No. 34. 
rabbit) it formed a heaped-up mass more than filling the gap. The tissue 
filling the gap in this case shoAved three zones, viz., fibrous on articular face, 
middle zone of intermediate tissue, and deepest zone of new cartilage cells. 
In another experiment (No. 37) cartilage was very freeh' formed. 

ExPEnurexT Xo. 37. — ^Rat : age 
43 days, male. Method- — Knee-joint 
opened ; piece of articular cartilage, 
together Avith a portion of underlying 
bone, remoA’cd from the condylar sur- 
face of the femur. i 

Examination 4 xcccks later (Fig. 36). 

— ^The defect AA-as found to be smoothly 
fdled AA’ith a AA-hitish dense mass ; there 
AA'cre no adhesions. Microscopic exam- 
ination shoAA'cd that the AA-hitish mass 
largely consisted of ncAA-ly-formed car- 
tilage, but its surface AA-as coA-ered AAith 
fibrous tissue ; there AA-as also fibrous 
tissue betAA-een the ucaa- and the adjacent 
original cartilage. This ncAV cartilage 
also protruded for a short distance into 
the subjacent bone-marroAv ; the de- 
A-elopment of neAA- bone beneath it AA-as 
insulficient. 

To sum up : The gap at first 
becomes filled AA-ith granulation 
tissue. AA-hich becomes fibrous, then 
fibro-cartilaginous, then cartilaginous. The time i-equired for the formation 
ol the cartilage A-arics : thus. No. 37 shoAA-cd complete repair in the 4th AA-eek ; 
\o. 34 shoAA-cd oA-ergroAA-th by the same date : on the other hand, in some 
cases the repair material AA-as still fibrous, AA-ithout cartilage formation, as 
late as 12 Aveeks after operation. 

t-’ommonly in the rat the defect is filled AA-ith fibrous tissue bA’ the end 
ot the first Aveek : after tAAo AA-ecks there is tissue transitional betAA-een fibrous 
tissue and cartilage, and after three Aveeks there are islets of neAv cartilage 
in the fibrous tissue. In some, the uoaa- cartilage Avas separated by fibrous 
tissue from the original cartilage, e.g.. No. 37 ; in others it Avas continuous. 

A-OL. XII. — NO. •;5. 4 



Fig. 30 . — {Experiment 
weeks after operation. 


37). ■ Examination 

A, Xewly-formed 


cartilage ; B, Articular cartilage (original). 
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In the rabbit (No. 34) three zones, fibrous, transitional, and cartilaginous, 
were definite. 

In some specimens it appears that the reparative tissue has come from 
the underlying cancellous tissue, in others transitional cartilage-like tissue 
seems to arise in connection with the edges of synovial membrane, if the injury 
to the articular cartilage has appi'oached them. Redfern and Timbrell Fisher 
ha^m shown that repair near the margins is good, but that nearer the centre 
it is poor, unless the underlying cancellous tissue has been exposed. 
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A NOTE ON EXTERNAL DUODENAL FISTULA: WITH A 
RECORD OF SOME UNPUBLISHED CASES. 

By Sm HUGH M. RIGBY, K.CY.O., Loxdox. 

Ax external duodenal fistula is a much-dreaded sequel to disease of, or injury' 
to, this portion of the alimentary' tract. It is fortunately of somewhat infre- 
quent occurrence. A recent paper on this subject (Cameron^), with a re\'iew 
of the literature, refers to 30 cases, but there are doubtless many others 
unpublished. The writer of tliis article has had personal e.xperience of 4 cases 
which have been in his surgical ward at the London Hospital during the last 
twenty years, and, from the hospital records during that time, a further 
3 cases have been found, whicli have been placed at his disposal by the kind- 
ness of his surgical colleagues. One of the u-riter's cases {Case 1) has only 
recently left the hospital, and this short paper is based largely on the experience 
gained from this patient. 

Etiology. — As one might expect, the majority of external duodenal 
fistula) result from operative procedures, either upon the duodenum itself or 
on neighbouring viscera, especially the gall-bladder and kidney. Traiunatic 
rupture of the duodenum (other than by a shot wound) is rare, and ‘war’ 
injuries have not been considered in this paper. 

An analysis of 30 cases reported in Cameron’s paper (loc. eit.) shows 
the etiology of the condition as follows : — 


Duodenal Fistcl.\. Resultixc from : — 

Operation on the duodenum for — Ca5e= Ca=c-3 

a. Perforation of ulcer . . 0 Operation on the gall-bladder . . C 

b. Traumatic rupture . . 5 Operation on the kidney. . . . 7 

c. Gall-stone in common bile- Operation on the stomach . . 2 

duct . . . . . . 1 -Abscess in the loin . . . . 1 

d. Carcinoma of the pancreas I Cause uncertain . . . . . . 1 


The etiology of 7 cases occurring in the London Hospital surgical wards 
during the last twenty years is as follows : — 


Duodexal Fistut-v Resultixc fro.m : — 

Operation on the duodenum for — Ca=es Ca=>;s 

a. Perforated ulcer . . . . 1 Operation on the stomach . . 2 

b. .Acute diverticulitis . . 1 Operation on the kidnev . . 1 

c. Traumatic rupture . . 1 Operation for appendix abscess . . 1 


It appears from this short scries that the majority of fistula) in the 
duodenum arc a direct result of operation for diseases of the duodenum itself 
(S cases), of the right kidney (S cases), or of the gall-bladder and bile-ducts, 
of which 7 examples arc recorded ; direct injury to the duodenum, treated 
by operation, is responsible for 6 cases, whilst operation on the stomach 
(4 cases), on the duodenum (cholecyst-duodcnostomy) for carcinoma of the 
liancreas (1 case), appendix (1). abscess in the loin (1)'. and unknown cause (1), 
make up the remainder. 



44 THE BEITISH .TOUKNAL OF SUEGERY 


An external duodenal fistula occurring sjjontaneously, as a result of 
perforation of an ulcer and abscess formation, is veiy rare. One case has 
been recorded (iMoynihan-). 

It is significant that in the majority of these operations, as pointed out 
b}^ Cameron, gauze paching was frequentl 3 ’- used in addition to tube drainage. 

Diagnosis. — The diagnosis of duodenal fistula depends upon the discharge 
from the wound of the characteristic duodenal fluid. This is usually bile- 
stained, but to a variable degree. It is viscid, alkaline in reaction, and ma}^ 
be discharged in enormous quantities. The amount discharged, however, 
varies considerablj". It is difficult to measure the amount unless some form 
of permanent drainage apparatus is emploj'ed. In Cameron’s case, quoted 
above, 700 c.c. were recorded dail\% whilst in another patient (Erdmann®), no 
less than 4000 c.c. were collected in one day ; subsequentl}^. 50 to 60 oz. were 
discharged dailj’’ for eight daj's, after a jejunostomj’^ had been made. It is 
easy to realize what a severe drain this must be on a patient enfeebled bv 
a recent operation. On the other hand, the discharge in some recorded 
cases has been almost insignificant. 

Next in importance to the actual amount is the irritating character of 
the discharge, and this again ^’aries grcatl^y. In some cases irritation of the 
surrounding tissues is hardl}’’ noticeable, whilst in others it is intense. E.xten- 
si^’e burning of the skin, which causes agonizing jiain, occurs, so that the 
constant dressings become almost unbearable. 

Symptoms. — The s 3 miptoms caused bj’’ a duodenal fistula depend cntirelj’’ 
on the amount and character of tlie discharge. In the ultra-acute cases, the 
rapidit}’- with which a patient goes down-hill is most striking, and immediate 
operative treatment is urgently called for. E-\mn the less acute cases, on 
account of the loss of sleep owing to pain, and progressive weakness from 
the constant dehydration, demand active surgical treatment if life is to be 
saved. In marked contrast are those where tlie discharge is scanty, does not 
irritate the tissues, and’ the sjnnptoms are merel}’^ due to the discomfort of 
an occasional dressing. 

Prognosis. — The accepted teaching that a duodenal fistula is an exceji- 
tionally grave lesion is mainlj’- correct ; but it is surprising to note how man}" 
have healed up, either with simple local treatment or as the result of some 
form of operation. Thus, in the 30 cases recorded in Cameron’s pajier, there 
were 18 recoveries. In 7 treated at the London Hospital between 1902 and 
1923, recover}" took place in all, and in 5 of these, healing of the fistula 
occurred without operation. 

Prognosis as to the probable diiration of the discharge depends on the 
amount and character of the fluid. Records show that, in the acute cases, 
death ma}" occur in two or three days ; in the less severe, discharge of fluid 
may cease after several weeks. In one remarkable case at the London 
Hospital (Case 5), under the care of my colleague, jMr. Russell Howard, an 
intermittent duodenal discharge had persisted for eleven years ! 

Treatment. — The treatment of a duodenal fistula depends upon the amount 
and character of the discharge and its effect upon the general condition of the 
patient. Operative treatment should not be considered at first unless urgent 
symptoms demand it. Local and general treatment alone ma}" suffice. 
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Local Tkeatmext. — This consists in protecting the skin and, if possible, 
in some ^vay preventing the discharge from coming into contact with the 
surrounding tissues. An ointment of oxide of zinc and castor oil, spread on 
lint, is useful ; liquid jraraffin has been successfully used in some cases. It 
is better not to employ either gauze or tube drainage. As the discharge is 
alkaline, acid solutions have been tried, but with little success and great 
discomfort to the patient. 

Suction of the fluid has been emploj’^ed with good results (Erdmann, 
Cameron). Cameron employed an electrical suction apparatus, but the 
constant noise of such an instrument prevents its emploj-ment in a general 
hospital ward. Erdmann drew off the discharge into a sterile bottle connected 
with a suction apparatus, and fed his patient through a jejunostomy opening 
with the duodenal secretions collected by this means ! An ingenious frame, 
which enabled this to be done, is figured in an account of this case (loc. cit.). 

A constant dilution of the discharge was successfully carried out in one 
case (Cheever), sterile water being used. 

Cameron refers to two successful cases treated by Einhorn by means of 
his duodenal tube, but there are obvious limitations to this method. 

General Treatment. — This consists in witliliolding fluid by the mouth 
as far as it is possible. Injections of saline and glucose should be administered 
by the rectum, and atropine may also be given as a means of lessening the 
amount of pancreatic secretion. 

Oper.-vtive jMeasures. — In the severe cases, some form of operation is 
imperative, in order to enable the patient to receive fluid, and so make up 
for the severe dehydration resulting from the continual discharge. The choice 
of operation rests between : (1) Gastro-enterostomy combined with occlusion 
of the pylorus (Berg^) ; (2) Jejunostom}' ; (3) Direct suture of the opening 
in the duodenum combined with either (1) or (2) ; (4) Direct suture alone. 

1. Gastro-enterostomy with Occlusion of the Pylorus . — As treatment of a 
duodenal fistula, this was first suggested and j^erformed by Berg. In 6 
published cases, 4 I'ecovered after this treatment ; an immediate cessation of 
discharge followed in 3 cases. In the writer's patient {Case 1), the discharge 
decreased gradually for five days, and then a rapid improvement took iDlace. 

This treatment aims at cutting off the discharge of all stomach con- 
tents into the duodenum, thus removing the stimuli which encourage the 
flow of bile and pancreatic secretions. It has the great advantage that, 
within a few hours after oj^eration, the patient can be given plenty of fluid 
naturallv. and, after twentv-four liours. nourishment such as milk, ertas. 
Bcngcr's food. etc. The chief disadvantage is that, in the already exhausted 
condition of the patient, such au operation may not be tolerated. Two cases 
reported by Berg proved fatal, although the discharge was efficiently checked. 
Another disadvantage is the obvious undesirability of short-circuiting a 
healtliy stomach, a proceeding which may give rise to unpleasant sequelae. 

If Berg's method of treatment depends mainly on occlusion of the pylorus 
for its uudotibtcd value in checking the duodenal discharge, it is difficult to 
exi)lnin how a duodenal fistula with much discharge can occur after a partial 
gastrectomy with closure of the first part of the duodenum. In Cameron's 
ease (treated by suction) ])rofuse duodenal discharge occurred after an anterior 
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Polj^a operation for cancer, and the careful record of this case seems to indi- 
cate that the discharge did come from tlie duodenum. A duodenal fistula 
(after partial gastrectomy) must be a A’^erv rare occurrence : notes of tAvo cases 
only (Walton) Avere found in the London Hospital records up to date ; tliey 
are included in the list at the end of this paper The alternatiA^e hypothesis, 
that the fistula arose at the site of the anastomosis, is difficult to disproA-e, 
but is higlil}’’ improbable. 

2. Jejunostomy. — This operation, as an alternatiA-e method of introducing 
fluid, has much in its faA'our. It can be performed rapidly under local anres- 
thesia, and by improA'ed metliods in technique the fear of a permanent 
jejunal fistula should be negligible. 

The ehoice of operatiAm treatment usuallA’^ rests betAA’een one or other of 
these methods. 

3. Direct Sxiture of the Opening Combined zeith Gastro-enterostomy and 
Closure of the Pylorus. — One successful case (Souttar^) Avas operated on by 
this method at the West London Hospital in 1913. Tlie patient, a girl, age 
1 4, AA'as admitted Avith a subhepatic abscess AA'liich Avas opened and drained ; 
a duodenal fistula folloAved the opei-ation. Nine days later a second opei’ation 
AA-as performed ; an oiiening Avas found in tlie second portion of the duodenum ; 
this AA^as closed b}’’ sutures. The p 5 dorus Avas infolded by Lembert sutures, 
and a posterior gastro-enterostomy made. The operation A\'as completely 
suecessful. The duodenal ulcer AA'as probably the result of a scA'ere burn 
sustained by the patient eighteen months preAdousl 3 \ 

4. Treatment by Direct Stiture alone is tempting, but the results have not 
been encouraging. jMa}^ achicA’ed a brilliant success in one case, but the 
operation AA'as done immediately after the discharge Avas noticed, and probabl}'' 
the deleterious effect of the tryptie fluid on the tissues Avas not established. 
In all the other reported cases the sutures subsequent!}' gaA'e Avay, and this 
cannot be Avondered at Avhen one has observed the intense irritation to AA-hich 
the tissues are subjected. 

ANALYSIS OF RESULTS. 

Table I. — Simple Local Tiieatjient : 13 Cases. 


Case 


DURATION' OF DlSCHAUnn 

IvESCLT 

1 

Jlayo 

2 AAceks 

Died 

2 

iMaA’O 

5 daA’.s 

Died 

3 

Maj'o 

2 AA'ceks 

Died 

4 

Gardner 

1 montli . . 

ReeoA'ered 

B 

DaA'is 

12 days 

RecoA'ered 

0 

Palmer 

8 days 

RecoA’ered 

7 

Hendon 

5 AAxeks 

RecoA'ered 

8 

Stadler 

1 month . - 

RecoA'ered 

9 

Author (Case 2) 

3 months . . 

RccoA-ered 

10 

Author (Case 3) 

1 month . . 

RecoA’ered 

11 

Author (Case 4) 

Operation by 
Huddy" 

11 days 

RecoA’cred 

12 

AA’alton (Case G) 

9 days 

RecoA’ered 

13 

AA'alton (Case 7) 

5 AA’eeks 

RecoA'ered 


RecoA'ered, 10 cases ■ died, 3 cases. 
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Table II. — Suction* Treatjiext : 3 Cases. 


Casi: 


DriLATIOX or DECHARGE 


be;~clt 


Palmer 

Irrigation 

Cameron 

Cheever 

Irrigation an-3 
Srplionage 


10 days . . 

11 days . . 
Soon stopped 


Recovered 

Recovered 

Recovered 


Recovered, 3 ease 

Table IV. — Berg's Operation- : C Cases. 


Case 


Deraticx of DisenAROE 


1 

Berg . . 1 

Ceased at once . . . . i 

Died ; exhaustion 

2 

Berg . . ] 

Ceased at once 

Died : shock 

3 

Cameron , . , 

Ceased almost immediatelv 

Recovered 

4 

Knaggs . . 1 

Marked improvement 

Recovered 

5 

Thenevard . . j 

Xot stated . . . . ' 

Recovered 

0 

.\uthor (Case 1 ) i 

Immediate improvement, dis- 



charge ceased after 5 days 

Recovered 


Recovered, 4 cases ; died, 2 cases. 



Table 

V. — Jejun'osto.my : 3 Cases. 

Case 


DITAIIOX of DLsenAROE 

RE-SEXT 

1 

Esau 

Xot noted 

Died in C davs from 




exhaustion 

o 

IVinewarter . . 

Xot noted 

Died 2 davs after 

3 

Pannett 

Short time 

Recovered 

4 

lIcGuire 

Immediate improvement, and 

Recovered 



closure in 3 weeks 


5 

Erdmann 

10 davs 

Recovered 


-i- Suction 




Recovered, 3 cases ; died, 2 ctises. 


Table 

VI. — Direct Suture (.A.i.on*e or in* Co-Mbination*) : 4 C.vses 

Case 


DrKATION' or DIJCHXKGE 

Resext 

1 

Mayo 

Stopped at once . . 

Recovered 

o 

Souttar 

Stopped at once . . 

Recovered 

3 

-5- Derg's Opn. 

1 Koerte 

Sutures gave wav 2 davs later 

Died 

4 

Eruwacnglcr 

Suture line leaked 

Died 


I5crg’s Ojm. 


Recovered, 2 cases (1 simple suture) : died, 2 cstses. 
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CASES FROM THE LONDON HOSPITAL RECORDS. 

Case 1 (AuTJion). — ^Traumatic rupture of duodenum ; duodenal fistula. 

E. AV., male, age 18. In October, 1923, the patient was plaj’ing Rugby football, 
was tackled, and fell fonvard on to the boot-heel of another player wlio was iying 
on the ground ; the heel struck the patient in the cjiigastric region, and at the same 
time another man fell on his (patient’s) baek. He was helped up, but became uncon- 
scious for a few minutes. His abdomen was rubbed and he was able to walk off 
the field with help. He was sick, bringing up a little blood-stained mucus. AVhen 
examined, an hour later, the pulse Avas 88. There was a bruise present over the 
upper part of the right rectus : no rigidity of tlie abdominal Avail : no dullness in 
the loins ; Ih'er dullness present. Patient complained of seA-ere spasmodic pains, 
and vomited repeatedly, chiefly mucus. He found lying on the right side the most 
comfortable position. His condition two hours later (7 p.m.) Avas much the same : 
there Avas no marked local rigidity or tenderness ; still sickness ; still spasmodic 
pain ; -J- gr. morjAliia giA'cn. 

At 9 p.m. the pain AA’as much better and A’omiting had ceased. AVell-marked 
bruise in the upper part of the right rectus, Avhieh noAV seemed someAvhat rigid. 
Patient slept until 3 a.m., Avhen the A'omiting and jiain recommenced. 

Next day, at 10 a.m., the patient Avas found to haA-e rigidity in the right side 
of the abdomen. Temperature 101° ; pulse 100. 

FinST Oper.ation. — A t 1 p.m., INIr. Robert Going, F.R.C.S., of Littlehampton, 
opened the abdomen by a A’crtical incision to the right of the middle line, from the 
‘ensiform’ to just aboA^e the umbilical line. The right rectus Avas retracted, and 
the posterior sheath opened. Later, to obtain more room, the rectus Avas diA’ided 
transA^ersely at the loAver part of the incision. AVhen the abdomen Avas opened, no 
free fluid Avas noticed at first. Emphysema AA-as j^resent in the gastrocolic omentum. 
The gall-bladder Avas full and adherent : some old adhesions betAveen the gall-bladder 
and stomach AA’ere ligatured and diA’ided. The gall-bladder Avas a))j)arently intact. 
The first part of the duodenum Avas then examined. After separating some adliesions, 
Avhat looked like a tear Avas foxind in the jjosterior jjeritoneum, close to the outer 
side of the second part of tlie duodcmuir ; this aa’os enlarged, and then a small 
perforation in the duodenal loall AA-as seen ; this Avas sutured, and the peritoneum 
and omentum Avere then sutured oA'cr it. The stomach Avas nonnal, the jejunum 
distended, the transA-erse colon normal and empty. Some bile-stained fluid Avas 
found in the right iliac region ; this AA-as sAA-abbed out. A drainage tube Avas passed 
doAvn to the renal pouch through a ‘stab’ opening in tbe right lumbar region. The 
lesser sac of the peritoneum AA-as then explored : no fluid Avas found in it. 

The patient became much collapsed, and the operation Avas finished quickly. 
The abdominal Avail Avas sutured in layers. Patient rallied after a saline infusion : 
he had some post-anaesthetic A-omiting. At 10 p.m. tbe pulse could be counted 
and Avas more regular. 

Next day, Oct. 29, patient A\'as much better : some bile-stained fluid escaped 
from the drainage tube : there A\-as no abdominal distention. Patient improA-ed 
during the day : the pvdse became quite regular and he retained rectal saline 
injections. 

Oct. 30. Patient steadily improA-ed : no A-omiting. Nutrients AA-ere giA-en 
four-hourly and AA-ere retained : a small quantity of Avater AA-as giA'en by the mouth. 

Oct. 31. General condition improA-ing : had some feeds of milk and albumen- 
AA-ater. 

Noa-. 4. As the drainage tube appeared to be blocked, a stitch Avas remoA-ed 
and the tube altered in position : finally, it AA-as removed and found to be blocked 
by a slough. A quantity of bile-stained fluid then came aAA-ay : there AA-as some 
infection of the incision in the right rectus. The boAA-els acted after an enema. In 
the CA-ening a large quantity of fluid came aAA-aj- and escaped through the dressings. 

Noa\ 5, There AA-as continued discharge from the tube : a large quantitj- of 
dark-coloured, A-iscid fluid escaped ; this irritated the skin of the right flank, AA-hicb ■ 
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Avas deeply injected and aeutely painful. The patient s general condition had 
changed for the worse. His eyes were sunken and he appeared much exhausted. 

Nov. (i. Patient was sent up in an ambulance to the London Hospital, and seen 
by the ■writer the same afternoon, G pan. The patient was e^'idently extremely 
ill. His eyes were sunken, liis hands cold, and he was much exliausted. The 
tongue was drj' and thickly coated. He did not complain of pain except when 
the wound was dressed. Below the ribs, in the right lumbar region, was a sinus 
with a drainage tube in it. The skin was intensely exeoriated round this, over 
an area extending baek in the right loin nearly to the spine : a large quantity of 
gelatinous-looking and slightly bile-stained fluid escaped. The dressings were 
continually soaked. 

Temperature on admission 97° ; pulse 100, small, very' low tension ; respira- 
tions 30. Reetal salines with glucose were ordered. As the patient was much 
exliausted by the long journey, it was decided to postpone operation until the next 
morning. 

Secoxd Oi’ER-vtiox, Nov. 7, 1923 (by the author). — The old incision was 
re-opened. Many' adhesions were found to the right side of the abdomen : these 
were not interfered with. The stomach and first part of the duodenum appeared 
normal. 

A posterior, no-loop, gastrojejunostomy was rapidly made, and the pylorus 
was then oeeluded by a purse-string suture of silk. A feed of beaten-up egg and 
peptonized milk was given (into the jejunum) at the time of the operation. 

Nov. 8. The patient's condition was much the same, but he had rallied well 
from the operation : there was a little post-ana;sthetic vomiting. He was able to 
take some fluid by the mouth ; saline and glucose were given per rectum at interx-als. 

Nov. 9. The fistula was still discharging considerably : the skin round the 
orifice was raw and acutely painfid : the dressings were soaked and required to be 
changed three times during the day and four times at night. He was taking a 
good amount of fluid by the mouth ; at one time there appeared to be a little milk 
in the fluid escaping from the fistula. 

Nov, 10. Patient propped up in a sitting position. He was looking better : 
his eyes less sunken. There was still a considerable discharge from the fistula, but 
patient was taking more fluid by the mouth, and also beaten-up egg, jelly, custard, 
etc. The skin was still very sore right round to the spine, although kept covered 
vith emollient dressings. The discharge was alkaline, probably mainly pancreatic 
fluid. 

Nov, 11 (4th day). Discharge appreciably less. 

Nov. 12. Dressed only twice during the night ; much less discharge on each 
dressing. 

Nov. 13. Di.scharge quite slight : a very little thin fluid. Skin much less sore 
and inflamed : only one dressing required through the night. 

Nov. 15. The patient's general condition was vastly improved. The eyes were 
not sunken, and he was sleeping and taking his food well. There was a very' little 
discharge from the fistula : only one dressing was required every twelve hours. 
The skin round the fistula was rapidly healing. 

Nov. 22. Fistula practically' dry'. From this date, patient made an uninter- 
rupted recovery'. The transverse portion of the abdominal incision gaped, but healed 
firmly by' granulations. 

Dec. 7. The patient was discharged from the hospital. Wound healed : 
general condition quite satisfactory. Pulse 82, temperature normal. Bowels acting 
normally'. 

He is in sound health at the present date. 

Case 2 (.-Vuthor). — F. H.. female, age 39. A nephrectomy' was performed at 
the London Hospital in 1910, for right pyonephrosis. The wound was drained for 
a time : it healed uji slowly, and the patient left hosirital two months later : she 
went to a convalescent home. Two days afterwards she complained of drag<rin 2 
jiain in the right side, and vomited. The wound was opened up at the home Tlhis 
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was followed by a sudden discharge of gas and a cojiious flow of thick yellow fluid 
tinged with green. Patient was re-admitted to hospital. The skin 'was much 
idccrated and painful, and there was a free discharge of duodenal fluid from the 
wound. At one time, jmrtions of an egg which had been eaten were found on the 
dressing. The discharge graduallj^ became watcrj' : it continued for two months 
and then ceased spontaneously. Her general condition at one time gave rise to 
anxietj'. Treatment consisted in frequent dressings, and emollients for protection 
of the skin. 

Case 3 (AuTJion). — ^A. D., male, age 15. A case of appendix abscess, operated 
upon at the London Hospital in 1907. A large abscess of ten days' duration, 
tracking upwards towards the right kidney, was opened and drained with two tubes 
and gauze. The lower end of the kidney was palpable at the time of operation. 
The appendix coidd not be removed. The tubes and gauze were removed three 
daj's after operation, when a copious discharge of thin, sour fluid, containing bile, 
took place. The fluid irritated the skin : this continued for five daj’s, and necessi- 
tated frequent dressings. The patient’s general condition remained good, the discharge 
gradually lessened, and had completely ceased three weeks after operation. 

Case 4 (AuTiion). — Female, age ('?). This case of acute diverticulitis of the 
duodenum was reported in the Lancet, 1923.' Operated on by Mr. G. P. Huddy, 
Surgical Registrar at the London Hospital. An inflamed and parti}' gangrenous 
diverticulum was found in the second portion of the duodemmr, and was excised. 
Three days after ojjeration, a discharge of brownish, wateiy fluid occurred. This 
was never profuse ; the patient's condition gradually improved, and the wound 
healed fourteen days after operation. There was never any aj)preciable irritation 
of the edges of the wound. 

Case 5 (Mr. Russell Howard). — G. B., male, age CC. A patient at the London 
Hospital in 1913. He had been operated on for a subhepatic abscess eleven years 
previously. A duodenal fistula, containing bile, resulted, and this had continued 
ever since. His general health was never much impaired, but the skin was always 
somewhat inflamed and the discharge was, at times, copious : it varied considerably 
from time to time. The patient at times plugged the wound and checked the dis- 
charge. AAlren admitted to hospital, the patient was in good condition ; the skin 
round the fistula was inflamed ; the amount of discharge was not excessive, as the 
dressings had only to be changed three or four times a day. 

Operation by Mr. Russell Howard. The abdomen was opened and a fistula 
was found opening into the first part of the duodenum. The duodenum was separated 
from the abdominal wall, and the opening closed by sutures. The abdominal wound 
was then repaired. The operation was completely successful. 

The interesting features of this case are the duration of the discharge, and the 
ease with which the operation was performed : there was a surprising absence of 
adhesions in the operation area. 

Case 6 (Mr. A. J. AA^vlton).— H. S., male, age 54. This patient was operated 
on in the London Hospital in 1921 for carcinoma of the stomach. A partial gas- 
trectomy was performed. The patient made a good recovery and left the hospital 
three weeks after operation. Next day a discharge occurred from the wound and he 
was re-admitted. There was a free discharge of alkaline, bile-stained fluid. Loeal 
treatment was adopted, and the discharge, which had never been excessive, eeased 
spontaneously nine days later. There was some irritation of the surrounding skin. 
The patient’s general condition was good, and he is, at present, in sound health. 

Case 7 (Mr. A. J. AA’alton). — C. S., female, age (V). Operated on at the London 
Hospital for a lesser-curve carcinomatous ulcer of the stomach. Partial gastrectomy 
was performed. The growth was adherent to the mesocolon. Twenty-three days 
after operation, a fistula developed, which persisted for five weeks. The discharged 
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fluid was bile-stained, faintly acid in reaction, and contained pus and coliform 
bacilli. The fistula slowly healed up. The patient was discharged from hospital in 
fair condition, but has since failed to report at the ‘follow up" department. 


CONCLUSIONS. 

1. A duodenal fistula is a serious, but by no means fatal, condition. 

2. In the less severe cases, simple local treatment may be tried. 

3. In the aeute cases, operative treatment is urgently ealled for, the choice 
Ijdng between Berg’s method and a jejunostomy, 

4. Some form of suction apparatus is of much value from the nursing 
point of view, and adds greatly to the comfort of the patient. 

I have drawn largely from Dr. Angus Cameron’s excellent paper and 
eareful record of the literature of this subject. My thanks are also due to 
Mr. Hamilton Bailey, F.R.C.S., my chief assistant at the London Hospital, 
for valuable help in the preparation of this paper. 
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TRAUMATIC DISLOCATION OF THE HIP IN CHILDHOOD. 
AND RELATION OF TRAUMA TO PSEUDOCOXALGIA: 

ANALYSIS OF 59 CASES PUBLISHED UP TO JANUARY, 1924. 

Bv C. C. CHOYCE, London-. 

This condition is very rare, havmg only been jjre^-ionsly recorded on fifty-three 
occasions, but attains interest because in several recent cases sequels have 
occurred many months after the primary accident. In two cases definite 
pseudocoxalgia has followed (Elmslic and Rehbcin), although radiograms taken 

at the time of the acci- 
dent showed normal shape 
of the acetabulum and 
femur ; in a third the 
sequel was rarefaction of 
the femoral neck and 
subluxation of the head 
(Higgins). Elmslie and 
Rehbein both suggest that 
the cliangcs in the femoral 
epiphysis arc due to loss 
of the A'ascular supply 
that should accompany 
the ligamentum teres, of 
necessity ruptured by the 
accident. The condition, 
therefore, becomes inter- 
esting from the points of 
AueAv of prognosis and of 
a suggestion as to a factor- 
in the production of 
pseudocoxalgia. It seems 
worth while, for these 
reasons, to record a recent 
se and to make a short analj'^sis of previousl}'' reported ones. It is my 
imnition to follow up my patient sj'stematically with a rdew to the dis- 
covei-}'^ of sequelae. The accompanjdng table contains every case in the 
literature that I have been able to find, fifty-three in all ; it also iircludes 
my own recent case, and five othei-s collected from the surgical case-books 
of University College Hospital. 

jMy own case is that of a boy (Harold B.), age 6 years, who during play 
endeavoured to carr 3 ’’ on his back another, bo}^ age 12. He was unable 
to ^ear the u-eight, his legs straddled, aird the two boys fell, the elder and 





37.- — Traumatic dislocation of hip. Radiogram taken 
before reduction. 
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heavier being on the top. A week later, on Jlay 23, 192.3, he was seen by 
Dr. Lightfoot, Avho diagnosed dislocation of the hip and sent the patient to 
hospital. He showed all the classical signs of a dorsal dislocation of the left 
hip ; radiography confirmed the diagnosis and showed no signs of any con- 
comitant fracture (F/g. .37). Reduction, under light anesthesia, was readily 
accomplished by the usual nianoeu^Tes : traction, slow adduction, followed bv 
outward circumduction and by rapid extension of the limb. An X-ray picture 
taken the next day showed that the head of the femur was in the acetabulum, 
and that there were no evidences of any damage to the epiphysis of the 
femoral head or any other 
abnormality. ^lovements 
of the hip, in bed, were 
free and j^ainless. When I 
saw the boy six weeks 
later, the hip still appeared 
normal. He walked and 
ran without a limp, passi^-e 
movements were free and 
painless in all directions, 
and a radiogram showed 
no abnormality. I have 
recently seen him again, 
on Jan. 10, 192-t. He runs 
and walks freely witliout 
limp or pain. A radio- 
gram (Fig. 38) sliows no 
definite abnormality, 
though the outlines of 
acetabulum and femoral 
head are not quite so 
sharp - cut as in some 

T»infiivr»c 3S.— Traumatic dislocation of liip. Eadiosrain ejrrht 

^ ' months after reduction. 



Analysis of the reported cases reveals the following points : — 

1. Rarity. — Only 59 cases are recorded. 3Iaffei states that of 1842 hip 
luxations observed at the Rizzoli Institute of Bologna since 1901, there were 
oidy .3 traumatic dislocations in childhood. 

2. Sex. — ^lales. 42 : females. 16 ; not stated, 1. 

•3. Age. From 11 months to 16 years (an old-standing case). Averao-e 
about 74 years. 
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4. Side. Right, 22 ; left, 27 : not stated. 10. 

5. Varietj' of Dislocation.— Iliac (dorsal). 40: obturator, 7 .- scatic 0- 

suprapubic, 3 ; not stated, 3. > s 
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6. Method of Reduction. — Manipulation, usually under anresthesia, was 
successful in all cases in which it was tried within fourteen days from the date 
of the dislocation. In one of Helferich’s cases (an iliac dislocation) it failed 
on the fourteenth day, and resort was had to open operation ; the same was 
true of Hirsch’s case. On the other hand, manipulation was successful as 
late as seventj’^ days after dislocation in Courtillet and Lombard’s case of 
iliac dislocation in a girl of 3i ; redisloeation occurred ten days later, but 
reposition resulted in cure. The cases requiring operation ranged in duration 
from fourteen days to two and a half years ; two later cases (six years and 
eleven years’ duration) refused operation. Various operative measures were 
adopted : tlie most satisfactory route of access appears to have been by sub- 
periosteal detachment of muscles from the ^eat trochanter, or bj"- detachment 
and subsequent fixation of the trochanter. In some eases operative clearance 
of the aeetabulum and reposition of the femoral head was suecessful ; in 
others reseetion of the femoral head was adopted. 

7. Results. — Late results are seldom mentioned, especially in the earlier 
eases, the reeorder being content to state the results as good, ideal, etc. In 
recently reported cases, however, several late sequels have been reported ; it 
is reasonable, therefore, to believe that had the earlier cases been followed 
up the results would have been found to be less ideal than was supposed. 
Thus, in Elmslie’s case limping began eleven months later and the condition, 
progressed to one of pseudocoxalgia. Again, in Rehbein’s ease there were 
well-marked signs of pseudocoxalgia twelve months later. Both Elmslie and 
Rehbein suggest that the subsequent changes are due to tearing of the liga- 
mentum teres and interference with the vessels running in it, which take a 
more important share in the nourishment of the femoral head in childhood 
than later, when the epiphyseal plate of cartilage between head and neck is 
less complete. In Higgins’ case, too, late changes appeared in the head and 
neck ; fifteen months after the accident there was limping, and a radiogram 
showed rarefaction of the femoral neck, and, although the epiphysis remained 
of good shape, there was some subluxation of the head of the femur upwards 
and backwards. It would appear advisable, therefore, to give a guarded 
prognosis as to ultimate changes ; linn^ing is apt to recur after a period of 
about a year, and pseudocoxalgia and similar changes may then be found. 
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THE ETIOLOGY OF THE FEMORAL HERNIAL SAC.* 

By J. PHILIP BUCKLEY. jManchester. 

I A5I about to express opinions which I have been developing since 1911, and 
regarding which I have in succeeding j^ears become more and more confident. 
I\U conclusions are based largelj’^ on clinical and operative observations. I 
purposel}^ refrain from commencing tlie consideration of this subject by tiying 
to show how it is that femoral hernia is more common in women than in 
men. It confessedly occurs quite commonlj’^ in males but more commonl}^ 
in females. If we approach the subject by discussing whj’^ this is the case, 
there is a danger that our clear vision may be fogged when we come to 
consider, as I intend to do, why in a given case of femoral hernia, wliether 
in a male or in a female, that hernia lias developed. 

In discussing the subject I must first briefly recall a few anatomical 
details of a simple kind ; then I shall enumerate the various types of femoral 
hernia met with clinicalty ; thirdly, I shall mention existing theories and 
attempt to disprove them ; and finally my own ^dews will be given. As an 
appendix, a few words will be added about the relative frequency in the sexes. 

Anatomy. — Femoral hernia develops in the potential space between the 
femoral vein and the free edge of Gimbernat’s ligament. On the inner side 
of this so-called crural ring is the resistant, shai’p edge of Gimbernat’s ligament ; 
on the outer side is the collapsible femoral vein, whose collapsibilit}’’ is some- 
what masked in the normal unherniated subject by some fibrous tissue loosely 
attached on the one hand to Poupart’s ligament, and on the other hand to 
the horizontal ramus of the pubis ; anteriorl}’^ the ring is bounded by the 
resistant Poupart’s ligament, and deeply by the horizontal ramus of the 
pubis covered by the pectineus muscle and fascia. On the abdominal side 
of the ring is properitoneal fat in direct continuitj’^ with Avhat is known as 
the cribriform fascia, which is simply a tough fibro-fatty plug occupying the 
crural ring. The propei-itoneal fat, situated at the angle between the anterior 
abdominal wall and the brim of the true pelvis internalljq and the wing of 
the ilium externally, is loose, easily stretched, and in some considerable 
quantity. Deep again to this fat is the peritoneum, itself loose and stretchable 
and having a definite adhesiveness to the properitoneal fat, so that when 
the one is pulled upon, the other is dragged with it. Superficially to the 
crural ring is the loose connective tissue of the thigh. 

The Various Types of so-called Femoral Hernia met with Clinically. — 
I saj’’ ‘so-called’, because, accepting the definition of an abdominal hernia as 
a iDrotrusion of an abdominal viscus through the parietes, we find that not 
all loosely called femoral hernine do actually hold contents. 


Paper read before the fllanchester Surgical Society, April, 1923. 
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1. Uncomplicated Hernicc . — 

a. A protrusion of jjroperitoneal fat tlirough the crural ring, expanding 
into the connecti\'e tissue of the thigh, covered hy and definitely demarcated 
from tlie thigli fat by a smooth, thin, delicate fascia. It forms a soft, 
defined, subcutaneous mass in the upper part of the thigh, easily felt on 
palpation but not very obvious on mere inspection, and containing no 
peritoneal sac. 

h. Commoner than the first type, but resembling it clinically in everj- 
■\vay, and only differing from it in that it is usually larger, and that in the 
midst of the fatty mass is a definite but empt\' peritoneal sac in direct con- 
tinuity with the general peritoneal cavity by means of a very narrow neck, 
through which it is difficult to squeeze even the first joint of the little finger, 
but which is easily and permanently stretched by inserting the closed blades 
of a pair of Spencer IVells’ forceps and opening them. This feature explains 
why mention has been made of the presence of some fibrous tissue on the 
outer side of the neck of the sac, which masks the collapsibility of the femoral 
vein. 

c. A similar type of peritoneal sac covered by a thick layer of properi- 
toneal fat. but containing omentum. This, in my experience, is the commonest 
type. In virtue of its contents it is larger and more conspicuous than the 
second type, and its neck is wider, being stretched by the omentum passing 
through it. 

d. The sac is larger, and its properitoneal co^-ering is thinned by the 
expansion of the sac secondary to the increase in the amount of the contents. 
It usually contains omentum only, but in an old hernia in which the neck 
has been ^•ery widely stretched bowel may, but in my experience uncommonly, 
occupy the sac without being strangled. 

Here I feel I must call attention to a statement in a well-known text- 
book on surgery.' because it is so contrary to my own experience. It says : 
*■ Femoral hcrni:e arc less liable to contain omentum than the inguinal variety ; 
a portion of the ileum is most often present It may be acknowledged that 
in cases which arc operated on for strangulation the strangulated viscus is 
almost always the ileum ; but surely the contents of an uncomplicated femoral 
hernia arc in the large majority of eases omentum. 

2. Complicated Hernia '. — 

a. Strangulation of properitoneal fat in the variety where there is a fatty 
sac without contents. I have seen one ease of tliis type where suddenly 
the ]U' 0 ])critoncal fat with its contained sac was forced doum. uith the forma- 
tion ol a tense swelling, which was tender to the touch, but was accompanied 
by no vomiting and practically no shock. On exjjosure, the fatty sac had a 
faint mottled purple colour due to the passive hyperremia. This case was 
admitted to the Manchester Royal Infirmary as an 'urgenev'. 

h The type where omental contents have become strangled. 

c. I he tyj)e where a knuckle of bowel has been foreed throujjh the narrow 
neck of the sac and become strangulated. Sometimes only a portion of the 
lumen of the bowel is involved, producing the partial enterocele of Richter. 
I sually in neither of these forms does the bowel occujjv the whole sac. and 
this fact, ol emu'se. strongly supports the thcorv of a pre-formed sac. 
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THEORIES OF SAC FORMATION. 

Having mentioned tlie various types of femoral hernia, wliicli later will 
be seen to be of importanee in the development of my theory, I shall now 
proceed to state and briellj' criticize the existing tlieories. These, as far as 
I am aware, are tw'o in number : (1) That which JIurray- refers to as the 
‘ orthodox teaching ’ ; and (2) That of Hamilton Russell,^ which he calls 
the ‘ saccular theory The latter theory was strongly supported by Jlurray. 

1. The Orthodox Theory. — The so-called orthodox theory holds that the 
sac of a femoral hernia develops contemporaneously with the extrusion of the 
viscus. Thus, to quote from Graj'^s Anatomy “When a portion of intestine 
is forced tln-ough the femoral ring it carries with it a pouch of peritoneum, 
which forms the hernial sac 

Now I maintain, and I tliink the supjiorters of Russeirs ‘saccular theory’ 
do so too, that this theoiy is quite put out of court by the fact that we fre- 
quently meet with those cases mentioned above of an empty sac, richly 
covered with properitoneal fat and having a very narrow neck. When we 
meet with such cases at operation it is to my mind obvious that they have 
never held any contents, because, firstly, if the contents had been passive 
omentum, that omentum would have been held so tightly at the neck that 
it would never ha\'e been jjossible for it to luu-e returned into the abdomen 
and it would soon have acquired adhesions at the neck, a condition which is 
almost ahvays found to exist when omentum is present in the sac ; secondly, 
if the contents had been bowel, that bowel must have been strangulated b\' 
the narrow neck, ^vhich condition would have manifested itself by symptoms 
of strangulation and obstruction. Again, when we come across eases of 
strangulated gut in a femoral sac, that gut is almost always smaller than the 
sac itself, and this alone strongl)' sugge.sts that the sac has been a pre-existing 
one 

2. The Saccular Theory. — Hamilton Russell defines his theory thus 

“ The theoiy rejects the view that hernia can ever be ‘acquired’ in the patho- 
logical sense, and maintains tliat the presence of a developmental peritoneal 
diverticulum or sac is a necessary antecedent condition in every case of ordinary 
abdominal hernia 

jMurray exiilains this theory, as applied to femoral hernia, fully and with 
care in his book Hernia, its Cause and Treatment. In criticizing the theoiy, 
I propose to follow his line of thought as expressed in this book. He saj's 
“ It is then surely reasonable to believe that a crural gubernacular attach- 
ment, developed in excess of the normal, ma}^ without producing an abnormal 
descent of the testicle, drag upon the peritoneum sufficiently to make a dimple 
in the crural region, which, with the growth of the individual, will develop 
into a potential hernia sac As I understand it, this means that the crural 
attachment of the gubernaculum, excessively developed, arches round the 
external pillar of the external ring of the inguinal canal, reaches the groin, 
and, burrowing up between the femoral vein and Gimbernat’s ligament, 
attaches itself to the iDeritoneum, and by muscular or cicatricial contraction 
drags down that peritoneum to form the sac of a potential femoral hernia. 

Murray supports Russell’s theory as follows. He mentions a case, described 
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by Macreacly in his Treatise on Ruptures., where tliree femoral sacs were 
])resent.' “ one in the usual position of a femoral hernia, a second peritoneal 
sac had traversed Gimbernat's ligament, and a third pi'otruded over and to 
tlie outer side of the femoral arterj- ilurray says,® “ the fact that three 
diverticula were found in close proximity is in favour of the developmental 
view ", and adds.o “ that view receives support from their shape, for it is 
distinctlv stated that the abdominal entrance of both these pouches was 
narrower than the fundus. Had these diverticula been produced by the bowel 
pushing the peritoneum in front of it, then the mouth of each sac would have 
been wide The first of these reasons seems to give no valuable support 
to the theory. Tlie second statement is true, but does not seem exclusively 
to suppoi't the congenital theory. It seems only to exclude the ‘orthodox' 
tlieory. 

^lurray notes^° that iilacready. referring to persons seen at the City of 
London Truss Society during 1S8S, 1889, and 1890, records 22 cases of 
femoral hernia in males under 15 years of age, and 12 in females : but he 
does not mention that tliese were taken from a total of 461 males on the one 
hand, and of 1197 females on the other ; nor does he tell us that among the 
males not one of tlie cases occun-ed in the period of 1 to 5 years, and among 
the females none occurred under 1 year and only five under 5 years ; whereas 
in a condition acknowledged by all to be of congenital origin, viz., inguinal 
hernia, in males more tlian a sixth and in females nearly a se\'enteenth occurred 
Ijefore the age of one year, according to statistics taken from the London 
Truss Society's Clinic. Surely, if the sac of a femoral hernia were a congenital 
one. we should expect that those chikh'en who became actually ruptured 
during the first fifteen years of life would be much commoner than one twenty- 
sixtli of all cases. For the same period — -viz., the first fifteen years of life — 
in cases of inguinal licrnia the proportion is midway between one-third and 
one-fourth. .A. 2 jparently in tliis connection the proportion would be higher if 
direct and therefore acquired inguinal hernia- had not been included in the 
statistics of the Clinic : I presume that they were so included in the absence 
of any statement by JIacready to the contrary. 

Further. Murray says'^ that in 200 consecutive post-mortem examinations, 
femoral diverticula were found in 47 bodies. 

.Vccording to the theory which I shall later expound, this is not a very 
surprising thing quite apart from a congenital explanation. .A.lso it would 
seem e.xtraordinary. assuming Russell's theory to be correct, that in 2.3 per 
cent of cases what nmst be described as a develojuncntal abnormality should 
have occurred. Keith. I believe, points out that no one has seen a diverticu- 
lum within the femoral canal at birth. Murray does indeed mention that 
ill .-Vshby and Wright's Diseases of Children it is stated that Sabourin recorded 
a case of femoral hernia in a premature infant. 

Finally Murray says'- that ‘‘ if the sac of a femoral hernia is formed 
originally in this way " (viz.. by some force pulling, rather than pushing, 
the ])critoncum outwards "). then some atrophied gubernacular fdircs should 
be found at the fundus of the sac He writes. a few weeks after I had 
written the above remarks I secured in the post-mortem room the sac of a 
iemoral hernia from the body of a man G1 years of age ". This he sent to 
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the Clinical Research Association in London for microscopical examination. 
He received the following report : “ Sections made longitudinally of the fundus 
of this hernial sac certainly show small bundles of striated muscle Murray 
does, howe^•er, confess in a footnote that “ recently I sent two femoral hernial 
sacs to the Clinical Research Association for examination, but the presence 
of muscle fibre at the fundus of the sac could not be demonstrated Again 
he says, “ I have not yet had the opportunity of searching for muscular fibres 
at the fundus of a femoral hernia ^sac pn 'a woman, but I feel confident of 
finding them there 

Embryologists in general definitely and dogmatically assert that tlie 
muscle fibres of the gubernaculum are non-striated. But quite apart from 
this question as to whether these fibres are striated or not, who would expect 
that in a sac alleged to be G1 years old fibres of muscle would still remain in 
a condition to be defined — a veiy delicate muscle at its best, and one which 
had not been called iqDon to contract for Cl years ! Murray clears iqD the 
question of striation or non-striation of the gubernacular fibres to his own 
satisfaction b}' demonstrating striated muscle fibres from “ behind and below 
the epididymis of an adult He briefly says. “ it represents normal guber- 
nacular fibres in the mesorchium ”. One wonders, however, if these arc not 
more likely to be fibres of the cremaster muscle. 

I have si)ent some space in questioning the correctness of Russell’s theory 
as applied to the femoral sac, more especially because in j^erusing recently a 
paper by Panton, “ Factors bearing ujjon the Etiology of Femoral Hernia ”, 
to which I shall have occasion to refer later, I note that he aceepts Russell’s 
theory of the formation of the femoral sac, and accepts it, I think, too readil^^ 
One point esiDecially appears to throw doubt on the congenital saecular theory 
which has as its basis the excessive growth of the gubernaeulum ; that point 
is the fact that although femoral hernia is more common in the female, yet 
in the female the gubernaculum is a much less active structure, if physiological 
results are anything to go by. 

3. The Author’s Theory. — My theory will not take long to enunciate. It 
is very simple and easj'^ to understand. It may be called the ‘acquired saccular 
theoiy’, in contradistinction to the ‘saccular theory’ of Hamilton Russell, 
in which the sac is regarded as eongenital or embiyonic. 

jMan has an acknowledged weakness in the abdominal parietes at tlie 
crural ring. On the abdominal side of the ring we have an aceumulation of 
loose properitoneal fat, which on its deep aspect has a certain adhesiveness 
to the peritoneum, which in its turn is loose and easilj’' stretehed. On its 
superficial aspect this fat is in direct continuitj'^ with the fat which plugs the 
space known as the erural ring. I have formed the opinion that under the 
influence of intra-abdominal pressure the properitoneal fat is herniated under 
Poupart’s ligament between the femoral vein and Gimbernat’s ligament into 
the thigh, carrying with it a small ijeritoneal diverticulum. Ilaving once 
passed the narrow neck, it is allowed to expand into the connective tissue 
of the thigh, which is less resistant than the tissues around the neck of the 
sac. This exjransion after passing the neek irrer'ents its eas}'' return through 
the crural ring. Occasionally the hernia of the projreritoneal fat fails to bring 
down a peritoneal divertieulum, and we then get the type which I have 
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nicntioiicd as the protrusion of properitoneal fat not containing a sac. It 
■would appear to me that this heniia of properitoneal fat usually occurs 
gradually as tlie result of everyday abdominal strains, and up to a certain 
point may gradually increase in size simply in virtue of fresh abdominal fat 
being forced down. Surgeons will no doubt have noticed how, wlien one of 
these fatty sacs is exposed, a pull on it will bring down more fat from the 
deep side of the crural ring. 

This gradual development seems to explain how it is that the small fattj- 
sac mav remain undiscovered until it acquires contents. On the other hand, 
more rarely it may occur suddenly, as in the case mentioned above, where 
there was a sudden strangidation of properitoneal fat containing a peritoneal 
sac. The fatty sac lies in the tissues of the thigh as an inconspicuous flat 
swelling, smooth and soft, but quite typical, and easily recognized by palpa- 
tion. As a rule it causes no pain or discomfort, and even the subject may 
be unaware of its presence until it acquires some contents. 

The sac within the properitoneal fat is often small and not easily found 
by the uninitiated when for the first time he is called upon to operate on 
such a case. In fact the novice will often jump to the conclusion that the 
thin fascia which demarcates this properitoneal fat from the fat of the thigh 
is the peritoneal sac itself. 

The sac will remain of moderate size until at last some omentum finds 
its way in. Once in. the omentum, I maintain, can never get out again, being 
a passive structure held in the tight grip of the neck. More and more 
omentum comes down into the sac, so that the neck and the sac become 
more and more distended. As the sac becomes distended its fatrt- covering 
becomes more and more thinned, until in a well-developed hernia the peri- 
toneum may have only a very thin layer of fat covering it. Quite a different 
picture is then presented from that of the small empty fat-laden sac of the 
early stage. 

It is interesting to note that hernia of properitoneal fat is accepted by 
many as the cause of the fatty ventral hernia? found on one or other side of 
the linea alba, usually above the umbilicus. To quote from Thomson and 
^liles’ Manual of Surgenf^ in this connection : “ A lobule of fat may be 
protruded through one of the s]?accs of the network. ... As the plug of fat 
is further protruded it drags behind it a funnel-shaped process of peritoneum, 
which ultimately becomes the sac of a hernia ■'. How much more likelv is 
this to occur at the very dependent site of acknowledged abdominal weakness, 
the crural ring. It must, however, be admitted that ^lurray states^^ that 
these hernia: in the linea alba arc of congenital origin, though not. of course, 
due to errant gubernacula. 

Relative Frequency of Femoral Hernia in Males and Females. — If the 
active cause of both the original protrusion of the properitoneal fat m'th its 
peritoneal sac through the crural ring, and the passage of viscera later into 
the sac. is intra-abdominal pressure, it is evident that any condition which 
chronically increases the intra-abdominal pressure renders a person of any 
age or sex more likely to develop a hernia of properitoneal fat. or to acquire 
by the protrusion of viscera an actual in place of a potential hernia. 
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I think M'c may take it for granted tiiat the shorter Gimbernatis ligament 
is, tlie broader will be the sj)ace between its free edge and the femoral vein, 
and therefore the more likely is the indi\'idual to de\-elo]) a femoral hernia, 
potential or actual. But in \-icw of Panton’s work we must be careful not 
to make use of the size of Gimbernat’s ligament in order to lind a reason why 
the female is more liable to the devclojjnicnt of a femoral hernia than the male. 
In relation to the relative sizes of Gimbernat’s ligament in the two se.xcs, 
he says,^® “ the female average exceeds the male on the right side by 1 mm. 
only, and the left side measurements are in perfect agreement He con- 
cludes, therefore. “ that the scxttal differences in the length of Gimbernat’s 
ligament arc negligible Another jioint which he brings out is*" that the 
“ female false pch’is is either relatively narrower than the male, or else equal 
to it ; it certainly is not greater He also says, “ the female Poujmrt’s 
ligament is relatively shorter than the male His actual figures arc : modern 
male average (Poupart). 12 cm.; female, 11-S cm. As the greater frequency 
of femoral hernia in the female has in the j)ast been accounted for practically 
universally on the grounds that the female false ])clvis is wider than the 
male, we must, in view of the results of Panton's jjainstaking research’, 
readjust our ideas on the subject. 

I ha\'e been studying some statistics ju'ci^arcd by Macrcady from the 
Clinic of the City of London Truss Society during the 3 -cars ISSS, 1SS9, 
and 1890, contained in his inspiring work*® A Treatise on Jiiipturcs. He 
calculates that between the ages of 21 and 65. the ages signifA'ing when 
the rupture first appeared, the ju-ojrortion of j^arous to non-])arous women 
is as 3 to 1. Between these two ages we find in his complete tables 1037 
women and 396 men suffering from femoral hernia. If to the female cases 
we ap]?!}’’ the 3 to 1 proiiortion, we obtain roughh' 778 parous women and 
259 non-]5arous women. Therefoi'c during the abo^•c three 3 mars we find the 
males have a majoritv of 137 over non-parons women. Of course we have 
to take another point into consideration — viz., how man}' of the parous 
women would have become ruptured even if the}' had not borne children. 
It is not easy to see how we can obtain this figure, but let us suppose it to be 
20 25er cent. This would mean that of the 778 parous women, 155 would 
have become the subjects of femoral hernia even if the}' had not had an}' 
children. Adding the 259 cases in non-irarous women, we arrive at a total 
of 41-1, a majoi'it}' of IS o^-er the men. 

This juggling with figures may not be worth much, but I think that, 
coupled with Panton’s findings, it is strongly suggesti^'e of the idea that men 
are almost as liable to femoral hernia as women before the}' ha^-e had children, 
and therefore, that child-bearing is the one great factor n-hich renders the 
female sex more liable to femoral hernia than the male. This is not surjjrising 
when one considers that for ten lunar months the intra-abdominal i^ressure is 
gi-aduall}' increasing in a i^regnant woman, and that this jDeriod is terminated 
by a still greater and more violent increase of jiressure in the final act ot 
exi^elling the child. It is true that for some part of the ten months the 
omentum and gut is kept away from the crural ring by the enlarged uterus ; 
but what better conditions could be looked for than these for the imshing 
of properitoneal fat with the small peritoneal sac through the crural ring into 
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tlie thigli ■? One point, liowever, as far as I know, remains unexplained by 
any theory, and that is that among tlie comparatively few cases of femoral 
herniic whieh oceur before the age of puberty, about two-thirds oceur in the 
female sex. 

In 1911 I devised a method of treating the sac in the radieal cure of 
femoral hernia, in whieh the sac was invaginated through the abdominal 
cavity and out through the anterior abdominal parietes well above Poupart's 
ligament. Here the sac was ligatured, cut off, and fixed. By this means 
the peritoneum and the properitoneal fat were drawn well up and away from 
the abdominal aspect of the crural ring. Having satisfied myself of the 
efficacy of this method by a three years" trial, I published it in 1911. With 
a few slight modifications in technique, and with the assistance of a special 
invagination forceps made for me by Thackray, of Leeds, I still use this method 
entirely in cases of both simple and strangulated femoral hernise. I devised 
this method when I was beginning to realize the possible bearing of the pro- 
peritoneal fat in the region of the crural ring on the development of the femoral 
hernial sac, and also the influence which this fat might have in producing 
a recurrence of the condition. 


CONCLUSIONS. 

1 . That the sac of a femoral hernia is a pre-formed sac, and is not formed 
contemporaneously with the expulsion of a viscus. 

2. That there is no sufficient proof that this pre-formed sac is of con- 
genital or embryonic origin. 

3. That the sac is acquired as a result of properitoneal fat being herniated 
into the thigh through that naturalh' weak site in man, the crural ring, and 
that this hernia of properitoneal fat drags ■with it a small peritoneal sac. 

4. That anatomically a man is as much liable to a femoral hemia as a 
woman, and that the greater frequency of the condition in women is due to 
]n-cgnancy and to the prolonged period of raised intra-abdominal pressure 
which that condition produces. 

5. Tliat no existing theory as to the etiology of femoral hernia accounts 
for the fact that among the comparatively few cases which occur below the 
age of 15 years, females have a two to one majority ; but that this fact serves 
to throw doubt on the embryonic theory, in that normal physiological results 
suggest that the gubernaculum is a more active structure in the male than 
in the female. 

Since writing this pajicr. I have been interested to see Hr. Russeirs^o short 
article in the Biuti-sii .Touhx.al of Surgery. “ Femoral Hernia, and the 
Saccular Theory ". When he says. “ During these years (1906 to 1923) I 
believe I may safely say that the saccular theory ‘prevailed’ and became 
firmly established among surgeons and surgical writers ". I must confess that 
1 am surprised and I think he is too optimistic in makimr the statement. 

I note that he makes a strong point in reference to the direction taken 
“ by a femoral licrnia of any size after its emergence from the saphenous 
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opening ”, and lie objects to tlie explanation often offered tliat the hernia 
follows the path of least i-esistance. He says, “ the explanation becomes at 
once simple and obvious as soon as wc recognize that the sac is a congenital 
structure I fail to follow his reasoning, because it would seem to be obvious 
that in looking for the dii'cction of the forces acting in bringing down the sac 
in the first instance, wc must study the sac before it has changed its primaiy 
direction, as it does change it when it reaches the area of weakness in the 
deejo fascia known as the sajjhcnous oj)cning. Xow in my experience the 
direction taken by the sac before it has reached the saphenous opening is 
alwa3"s downwards alongside the femoral \'ein, and therefore it would seem 
that without doubt the jirimarv jirodiicing force, whether acting from above 
or below, must have been downwards. If the force had been jn-oduced, as 
Murrav says. b_y the crural attachment of the gubcrnacnlum, then one would 
ha^'e expected that the direction of the 3'oung sac would have been upwards 
and slighth' inwards, namclv, towards the point of exit of that strand of 
gubernacidum from the inguinal canal. 

In reference to Panton’s jiajicr, Russell savs that Panton has “ clcavlv 
demonstrated the congenital origin of the femoral sac I have read Panton’s 
paper carefully, and I think that the above statement b.v Russell is too strong. 
lYhat Panton has done is to make us readjust our ideas regarding the cause 
of the greater frequency of femoral hernia in women than in men, and realize 
that that cause is not a wider false pelvis, a longer Poupaid’s ligament, 
or a shorter Gimbernat’s ligament. Regarding the question of whether there 
is a congenital factor in the etiology, he seems mcrclv to review the existing 
e^'idence, espeeiallj’' as jout forward b}" Murray’’, and to base his opinion on 
that without producing aiyy additional evidence in suj)port of the congenital 
theoly^ He certainl}'^ accepts the congenital thcoiy, but, as I have said, I 
think that he does so too readiE- 
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THORACOSCOPY IN SURGERY OF THE CHEST. 

By A. TUDOR EDAVARDS, Lon-dox. 

Following the first use of the thoracoscope by Jacobasus some twelve years 
ago, thoracoscopy has become increasingly practised in the different European 
countries, and more especially in Scandinama. It was ijrimarily used as a 
method of diagnosis of the causative factors giving rise to exudative pleuris}', 
and only later developed into a means of treatment of pleural adhesions pre- 
\enting pulmonary collapse in the treatment of pulmonary tuberculosis by 
artificial pneumothorax. This method of diagnosis and treatment has not, 
as yet, obtained much jirominence in this country, and it is with a idew to 
increasing its employment that tliis preliminary report is published. 

The Thoracoscope. — Before proceeding to discuss tlie technique, it is 
advisable to give a brief description of the instrument. 



The thoracoscope (Fig. 39) consists of a valved cannula (l), on the distal 
portion of which can be seen a shield, which, by adjustment of a small screw, 
can be varied in position ; (2) is a simple trocar and cannula, the latter being 
to protect the point of the trocar in its passage througli the valved cannula ; 
(3) rejircscnts the telescope and terminal light, which also fits accurately the 
valved caimula. The remaining figures consist of the further instruments 
necessary for the cauterization of adhesions, and include two electric cauteries, 
the trocar and cannula for their introduction, and tlie connection and switch. 

Technique. — 

Prclimiiiari/. — ^Thc operation of thoracoscopy depends for its performance 
upon the ])rescncc of a space between the parietal and visceral plcune. and 
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Fig. jo, — X onnnl lung (near view). 


Fig. Jl. — Xoniinl pleura (near view). 



Fig. 42. — Outer edge of lunc, with inner surfaces of ribs and intercostal 
spaces in lower left segment. 




Fig. 43. — Lower edge of lung, showing 
diaphragm to right and parietes below. 


Fig. 44. — Outer inferior angle of lung 
above, diaphragm to right, and parietes 
below to left. 
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therefore, in tliose cases in ^vliich artificial pneumothorax lias not already 
been induced as a rhethod of treatment, its induction fofriis a necessary 
preliminary. r 

Where an effusion is present, the fluid is drawn off and rejilaced by gas. 

; The artificial pneumothorax can be induced -by the introduction of oxygen, 
nitrogen, or air. The most common, from -the point of ^dew of treatment, 
is the introduction of air, pre^doiisly filtered, .but in cases wliere the induction 
is carried out solely for diagnosis or investigation it is ad^dsable to use oxj'gen. 
In mv opinion, tliere are two reasons for this : first, that, should it be necessary' 
subsequently to perform tlioracotomy, less difficulty will be found in obtaining 
rapid expansion of the lung, owing to the increased rate of absorption of 
oxvgen in the meantime ; secondly, the risk' of gas embolism, at the first 
induction, is eliminated. Several inductions of gas will generally be required 
before the' pleural separation is enough to give a comprehensive ^dew. 

Following the pneumothorax, skiagrams of the chest should be taken, 
preferably stereoscopic, in order to disclose any large areas of pulmonary 
adhesions and to indicate the most favourable site for the operation. 

Operation . — This is preceded by an injection of omnopon, or of morphia, 
atropine, and hyoscine, and the skin of the chest wall prepared as for any 
surgical procedure. 

The position of the patient upon the operating table is of some practical 
importance, as the facility of the operation is thereby increased. The patient 
is placed on his side, that side to be examined being uppermost, and a sandbag 
is arranged high under the lower axilla, and a pillow under the head. In 
this way the convexity of the spine towards the affected side is increased and 
the intercostal spaces are thereby widened. 

The site of introcluction of the thoracoscope Artll vary according to 
circumstances, but will necessarily depend upon two factors : (1) That it is 
necessary to introduce the instrument as near as- possible to the area to be 
examined ; and (2) That it is essential to be quite sure that it is not introduced 
into adherent lung. Both these points can be controlled by careful exam- 
ination of the preliminary skiagrams. In general, the line just internal to 
the vertebral border of the scapula, after its rotation outwards by elevation 
of the arm, will be found suitable. 

Having selected the site, the skin, subcutaneous tissues, and deep struc- 
tures arc 'freely infiltrated with novocain and adrenalin (1- to 1 per cent). 
It is important, if the operation is to be carried out painlessly, that great 
care be taken to infiltrate down to and include the parietal pleura. The 
latter can be ensured in every case by steadily infiltrating as the needle is 
being thrust inwards until, on withdrawing the piston, gas comes freely Into 
the barrel. 

, .V small incision large enough to admit the trocar is made in the skin 
with a tenotome, the shield on the cannula is adjusted to the thickness of 
the chest wall, and the trocar and double cannula are thrust stcadilv through 
the intercostal space, into the' pleural cavity. .The trocar is then withdrawn 
and rejilaccd by the telescope, and the cavity ilhmiinatcd. The cannula is 
iicld with t1if-shierfl:fi'rih'ly pressed against the chest walH and the telescope 
now moves frcelv inwards and outwards. By movement of the instrument 
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Fig. 45, — View of normal appearance of Fig. 4(5. — Distant view of outer edge of 

inner surface of chest wall, ribs, and inter- hing and chest wall, 

costal spaces. 



Fig. 47. — Similar view to that in Fifj, 4G, but somewhat closer. 



Fig. 48. — Site of needle punctures from gas 
refills : they appear as small vesicles. 


Fig. 49. — ^Fibrous scar on siu-face of iDariotal 
pleura (? site of previous adhesion). 


THOEACOSCOPY lY SUEGEEY OF CHEST 78 


as a whole, lateral movement is obtained in addition, and by a combination 
of these movements the entire pleural cavity can be examined. 

The Normal Pleural Cavity. — In the first place, it is important to 
remember that in all endoscopic vision the area under observation depends 
for its appearance on the distance of the prism of the telescope from the 
object and on the brightness of the illumination. Bearing this point in 
mind, it will naturally follow that the variation in appearances of structures 
in the large pleural cavity will be considerable — much greater than those of 
smaller cavities such as the bladder. 

Fig. 40 shows the characteristic ajipearances of the normal lung when 
a ‘close-up’ view is obtained. It will be seen to be of a pale-salmon colour, 
with irregular areas of dark pigmentation, varying from grey to black, 
scattered irregularly. Small ^•essels can be seen in or below the visceral 
jjleura, and the whole surface glistens owing to the thin film of moisture 
covering it. As a whole the appearance closely resembles a higlily-polished 
marble. Various portions of the lung can be recognized, and Fig.^. 42, 43, 
and 44 show the outer edge, lower edge, and lower outer angle respectively. 

On turning the telescope towards the parietes a close view of the pleura 
will appear, as in Fig. 41, where the surface is of a much brighter pink colour 
and distinct blood-vessels can be seen. The white patches represent the 
reflection of the lamp from the moist surface. A more distant view can be 
seen in Figs. 45, 4G, and 47, where the inner surfaces of the ribs and intercostal 
spaces can be clearly defined. 

Turning downwards, the view is as represented in Figs. 43 and 44, where 
the darkened area of the left lower portion represents the parietes somewhat 
poorly illuminated, with the diaphragm bulging up in the lower right portion. 
The division between these two structures is the jjhrenieo-costal sinus, in which 
it is not uncommon to find a small quantity of fluid. 

Owing to the crowding of the lung about the hilum by the gas displace- 
ment. it is not possible to see structures in this situation unless they project 
considerably beyond the normal lung. 

Pathological Conditions in the Pleural Cavity. — The most common patho- 
logical conditions arising in the pleural cavity occur as a result of tuberculosis. 

The first is due to actual involvement of the pleura itself by the disease. 
I have not had this condition drawn, but it is quite a typical jiicture. Both 
layers of the pleura are considerably congested : the areas of pigmentation 
are hidden by a fine layer of granulation tissue, scattered through which small 
ty])ical greyish nodules can be seen. 

The second variety consists in the formation of adhesions between the 
two layers of pleura, not uncommonly overlying the site of a tuberculous 
cavity in the lung. These adhesions can be divided for practical purposes 
into three main grouj)s : (1) Large flat surface adhesions extending over a 
coni])aratively large area of lung surface and appearing through the endoscope 
as a fusion of the two layers. These arc most common at the ape.x. (2) Thin 
fihn-likc adhesions, which arc comparatively narrow when viewed from one 
aspect, but much broader from the other. This type can be seen oscillating 
during the examination, often synchronous with the heart-beat. Thev are well 
illustrated liy Figs, .50 and 51. showing the .same band from two directions 
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Fig. 50. — -jMernbrano-Hke adhesion stretcliing 
across field ; attnehments out of lino of vision. 


Fig. 51. — Same band ns in Fig. 50, but from 
another view at right angles to the former. 




Fig. 52. — Complete view of short band towards apex, with edge of 
another band at lower left oorner. 



Fig. 53. — Firm band-like adhesions, showing Fig. .54. — Pulmonarj’’ end of strap-hke adlie- 

pulmoiiary and pleural attachments. sion, with .small mass of graniilation ti.ssiie on 

lung above attachment, and parietesin distance. 


THOEACOSCOPY IX SUEGEEY OF CHEST 75 


at riglit angles to one anotlier. (3) Longer or shorter strap-like adhesions, 
firm, pale, and fibrous-looking. These are almost invariabh' spread out at 
each end, with a slighter narrower waist towards the middle. They appear, 
and are, much more firm than the former variety, and show little or no move- 
ment. They are well represented in Figs. 52, 53, 5'-l-, and in the last is a small 
quantity of granulation tissue, probably representing the site of rupture of 
another adjacent band by the introduction of gas. Figs. 48 and 49 are of 
some interest, the former representing the site of needle punctures which 
had been made to produce the artificial pneumothorax, the point of entry 
being now small cysts : and the latter a small area of scar tissue on the 
parietal pleura, possibly the site of a previously ruptured adhesion. 

Indications and Contra-indications. — ^The method is indicated for diagnosis 
in all cases in which there is any real doubt as to the condition present in 
the pleura ; foi' tumours growing from the pleura itself or projecting into 
the pleural cavity ; and for the division of adhesions preventing collapse 
of the lung during tlie tieatment of tuberculosis by artificial pneumothorax. 
This treatment is not considered in this communication. 

The contra-indications consist of inability to induce a fairly considerable 
pneumothorax, and the presence of acute septic infection of the pleura. If 
performed for tuberculous empyema, great care must be taken, and the 
instrument should be introduced into the upper part of the ])neumothorax 
cavity in order to prevent the subsequent formation of a fistnla. 

Complications. — The only complication, if such it may be called, that I 
have encountered, is the occurrence of a slight degree of surgical emphysema 
around the site of entry. The formation of a small quantity of fluid is quite 
common after induction of pneumothorax alone, and the frequency does not 
ajrpear to be increased after tlioracoscopy unless actual division of bands 
by the cautery is undertaken. 

In conclusion, I should like to thank my medical colleagues at the 
lirempton Hosjrital for the opportunity of carrying out these investigations, 
and to e.xpress my indebtedness to Dr. P. L. T. Bennett, late Assistant Resident 
Olliccr, for liis very excellent reproduction of the majority of the coloured 
drawings shown. 
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TWO RARE BONE DISEASES: HEREDITARY DEFORMING 
CHONDRODYSPLASIA AND CHONDRODYSTROPHIA FIETALIS. 

By J. RENFREW WHITE, Dunedin, New Zealand. 

The three cases recorded and illustrated in this note have eome under the 
writer’s care ivithin tlie last j^ear. Tlicy hai-e been considered woi-thy of 
reeord, partly because of the comparative rarity of the two diseases of which 
they are tj^jiical examples, but also liecause of the remarkable similarity of 
the clinical appearances presented in Ca.tcs 1 and 3 by two diseases of bone 
groM'th the essential natures of whicli have been regarded as almost 
diametrically opposite. 



Fig. hCk — C ase 1. Deforming chondrodysplasia. Note the symmetrical outgrowths 
from the metaphysial parts of the humerus, and the lower ends of the radius and ulna ; 
the deformity of the forearms, and the outgrowths from the ribs. 


Case 1. — A case of deforming chondrodysplasia (multiple cartilaginous exostoses 
or diaphysial aplasia). 

G. M., age 26, a farm labourer, was admitted to hospital on May 13, 1923, 
complaining of : (1) iNIultiple swellings in the neiglibourliood of the joints of the 
limbs that have been present since childhood ; (2) Limitation of the range of 
movement at the shoulders and in the forearms, notieed for the last few years ; (3) 
Pain on movement of the shoulders, of a few weeks’ duration. 

History. — ^The swellings were first noticed when the patient was a child, but 
exactly at what age he cannot now say ; they have been growing slowlj' ever sinee. 
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Fig. 50 . — Case 1. Deforming choa- 
drodysplasia. Xote tlie enlargements 
of the lower end of the ulna in each 
forearm 



Fig. 5T. — Ca?e 1. Deforming chon- 
drodysplasia. Symmetrical cartilagin- 
ous oiitgromlis from tibire and femora ; 
valgus position of feet from relative 
shortness of fibula?. 



Fig. 5S. — Ca.<c 1. Skinuram showing the *cxo-toris’ from the humenis. the swellings on 
the rib<. and the irregnlanties on the vertebral border of the scapula. 
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Fig. 59 . — Case 1. Showing the cxtrnordinnry oxitgrowtlus from the lower end of the itlnn, 
nctually invading tljc radius; tho rointivo .shortness of the ulna, witl) increased obliquit}’ of 
the wrist-joint ; the frocdoni from similar disturbances in tho mctncnrpiis. 



Fio. OD . — Case 1. TJiis shows well an ‘ exostosis ’ growing from tlie upper end of the 
femur, and the extraordinary* mass of irregular outgrowth from the crest of the ilium from 
the anterior to the posterior iliac spine. 
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"When 18 years of age, the swellings around the right knee and hip began to cause pain 
on walking, so that on Jan. 30, 1917, he was admitted to hospital, and the tumours 
were removed from these regions. During the last few weeks he has been getting 
similar pain on movement of the .shoidder.s. Prc\'ious histor}’ was negative, and no 
other cases have been kno^^m in the family. 

Ex-\jiik.vtion'. — T he patient is qiifte healthy looking, but is a partial dwarf, 
height only 4- ft. 6 in. There are present hard irregular bony masses of various 
shapes and sizes projecting from the following parts of the skeleton: (1) From the 
postero-internal aspect of the upper end of each humerus is a lump the size of a 
cricket ball {Figs, o.t and 58). (2) At the lower end of each ulna, growing 

backwards and outwards towards the radius is a rounded mass producing mechani- 
cally great limitation of radio-ulnar movement (Figs. 56 and 59). (3) Fusiform 
swellings on the fifth, sixth, and seventh ribs in the manunarj- line (Fig. 55). (4) 
From the vertebral borders of the scapula;, which are concave instead of convex 
inwards. (5) From the cre.sts of the ilia are projecting large irregular masses 
(Fig. 60). (6) There are sears at the hip-, knee-, and ankle-joints of the left leg : 

whilst in the corresponding parts of the other leg the exostoses are still present 
(Figs. 57 and 60). Fig. 57 shows well the flat-foot resulting from permanent ever- 
sion of the ankle-joints due to the disproportionate lengths of tibia and fibula. 

Oper.vtion. — O n May 23, 1923, the large single mass projecting from the upper 
portion of eaeh humerus was removed. These were slightly pedunculated ; their 
summits were covered with bursa;, and they were capped with a layer of cartilage ; 
the rest of the masses were formed of soft cancellous bone. The pathologist reported 
them as ‘ossifying chondromata '. 

Tlie most striking clinical characteristics of this case were ; — 
a. The symmetrical distribution of the outgi’owths from the metaphyses 
of the long bones of the limbs that develop in cartilage. 

h. The diminution of normal growth in length of the bones affected by 
the bony outgrowths ; this has resulted in a stunting of the patient's growth 
in height, the condition of partial dwarfism. 

c. This defect of growtii in length, however, has not affected the long 
bones of each limb segment equally ; both in the forearm and in the leg one 
of the two companion bones is shorter than the other. In the forearm the 
ulna is relatively diminished in length as compared with the radius, and ends 
in a curious ‘arrow-head’ lower extremity. It is noteworthy that, in addition, 
it is the ulna from which the bony outgrowths are chieflv growing (Fig. 59). 
In the leg the fibula is relatively shorter than the tibia, so that the plane of 
the ankle-joint is oblique and the foot is thrown into a valgus position. 

Case 2.. — A case of deforming chondrodysplasia in a boy of 7 years. 

Tin's is a case of ‘multiiilc cxosto.scs' in a schoolboy of 7 years. Here also there 
was no family historj' of .similar cases. For a year or two his mother had noticed 
didicidty in fitting him with boots, on account of lumps forming on the outer sides 
of his ankles : hut ajiart from this, he had sufTcred no disability. He came under 
the writer's observation owing to the detection of his disease by the school medical 
olliccr during a routine examination. 

This case differs from the first in the involvement of metacaiqials and 
])halangcs in the same process of abnormal bone development (Fig. 63). In 
all other respects the only difference between the two cases is one of degree. 

riiesc cases, then, arc well-marked examples of ‘deforming chondro- 
dysplasia . Instances of this disease have apparently been noted for centuries, 
but it is only comiiarativcly recently that attention has been specially directed 




Fig, Gl. — Case 2. * Multiple exostoses ’ around Fig. 02. — Case 2. * Multiple exostoses* Fio. 03. — Case 2. Deforming chon- 

tho knee-joint : lateral view. around knee-joint. Note the deformation drodysplasia affecting the metatarsals 

of tho head of tho fibula. and phalanges as well as tho lower ends 

of tho radius and ulna. 
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to it as essentially a speeific disorder of bone-grondli, the exostoses being 
merely the most obvious clinical sign of a peculiar disorder of endochondral 
ossification. 

As far back as 1853 Sir James Paget -n-i-ote : “ The last form of bony 
grov-ths that I shall mention comprises the instances in which numerous 
exostoses occur in the same patient. Of these last Ave may specially obserr e 
that the tendency to osseous overgrowth is often hereditary, and that its 
result is a sAmmi'etrical deformity. jMany similar cases of sAunmetrical and 
hereditary osseous outgroAA'ths might, I believe, be adduced : and all their 
history suggests that they are to be regarded clearly as related not less closely 
to malformations or monstrosities by excessive development than to the 
osseous tumours of Avhich I haA'e been speaking. Indeed, at this point the 
pathology of tumours concurs with that 
of congenital excesses of development 
and grondh.” 

In 1915, in the Journal of the 
American Medical Association, Ehrenfried 
gave a summarized account of GOO cases 
collected from 300 indiAndual communi- 
cations. He established it as a specific 
clinical and pathological entity, different 
from a condition of multiple tumour- 
formation. He showed the frequency of 
its hereditary and familial occurrence, 
and gave it the name ‘hereditary deform- 
ing chondrodysplasia’. 

The skiagrams of this present case 
woidd certainly seem to prove that the 
condition is essentially one of irregular 
overgrowth in width of the diaphysial 
cartilages, possibly due, as Sir .Arthur 
Keith suggests, to failure of the limiting 
action of the subperiosteal formation 
of bone. 

Case .1. — Chondrodystrophla fostalis 
(achondroplasia). 

Thi.s patient, a boy of 11 years, ivas 
admitted to liospital because of progressive 
diibculty in walking OAving to the boAving of 
the bones of his legs, 

lie ajjpeared quite normal at birth, but 
he Avas late in Avalking. IVlicn he aaws four 
or fiA’c years old bis legs began to bend. Three years ago his •iroAA'th, which 
hitherto had been A-erj- sIoav, seemed to slop altogether as regards his limbs. Mlien 
stripped and examined be presented a Uqueal picture of achondroplasia [Fig. 64). 
llis arms and legs arc A-ciy short in proportion to his trunk and head. The bilateral 
knock-knee, the bent legs and arms, the epiphysial SAvcllings, the short fingers AAith 
trident hand, the deformation of the chest Avail, and the lorfosis are all tA-pical. In 
ad<iition, he had marked permanent limitation of extension of both elbow-joints. 
Avith A'crA" great ligamentous laxity of wrist- and knee-joints. 
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Fig. — Case 3, Achondroplasia tvith 
deformities of the bones of the necessi- 
tating the performance of osteotomies. 


G 



82 THE EEITISH JOUENAL OE SUEGEEY 



Fig. G5 . — Case 3. Chondrodystrophia foetnlis. Marked arrest of endochondral 
ossification about the knee. Tlie patella is well formed. 



Fig. CC.—Case 3. Chondrodystrophia foetalis, showing changes in the femora 
and innominate bones. 
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If Figs. 55, 56 and 57, and Fig. 64 be eomiDared, close similarity of 
appearances is to be made out. Both cases present short limbs — a condition 
of partial dwarfism : bony swellings about the epiphysial levels of the long 
bones of the limbs ; bending of the bones of forearm and leg : deformity of 
the chest, with prominent nodes at the junction of rib and costal cartilage : 



Fro. 07. — Cn<ic 3. Chondrodystrophia fojtnli?, showing the affection of the bone.s of 
the forearms and the bones of the hands, both metacarpal bones and phalanges. 

and limitation of full extension at the elbow-joints. The similarity in clinical 
ap]jcarancc is remarkable in view of the absolutely dissimilar nature of the 
defect in bone devclojjinent as seen by comparing Figs. 5S, 50 and CO, 
with Figs. 65, 66 and 67. 
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EXPOSURE OF THE HUMERUS AND FEMORAL SHAFT. 

By ARNOLD K. HENRY, DublIxV. 


The following simple exposures of the humerus and femur seem to ha^'e 



Fig. €S . — Dissection of tlie 
right arm seen from the outer 
side. The uncovered outer fourth 
of the brachialis appears between 
the biceps and supinator Jongus, 
and extends behind the pointed 
deltoid insertion. It can bo used 
as a buffer to protect the musculo- 
spiral nerve. Tlie occasional small 
branch of the musculocutaneous 
to the brachialis muscle is shown. 

A, Deltoid. B, Pcctoralis 
major. C. Brachialis. D, Biceps. 
E, Cephalic vein. F, Occasional 
branch of musculocutaneous to 
brachialis. G, Supinator longus. 
H, Musculocutaneous nerve. 


escaped formal description, though doubtless 
the first has been used 'unconsciously by many. 
I have found them more satisfactory than 
the methods usualh’’ cmploj’^ed ; the}’’ respect 
anatomy, give -wide access, and save time. 

THE HUMERUS. 

Exposures as a rule define structures to 
avoid, or else a^'oid them completely : the 
method in question is a compromise. It lays 
bare the front of the humerus from end to 
end, leaving the musculospiral ner^'e protected 
and concealed ; if further exposure is required, 
the nerve is directly available. 

Anatomy (F/g. 6S ). — The cephalic vein 
follows the outer border of the biceps and the 
inner border of the deltoid, piercing the deep 
fascia in the lower tliird of the arm. It 
receives two or more tributaries on its outer 
side : these must be dirdded. The humeral 
branch of the thoracic a.xis arter}'- accompanies 
the vein in the groove betu’een the deltoid and 

Fic. 60,— Cross-=oction 
tlirough mid third of nrm, 
showing the outer fourth cf 
the brachialis left uncovered 
by the biceps belly. This 
part of the brachialis is 
split in the direction of the 
broken pointer to expose 
the humerus. The musculo- 
spiral is safe. 

A, Cephalic vein. B, 

Biceps. C, Brachialis. D, 

Musculospiral. E, Triceps. 

the pcctoralis major, and gives branches to 
both muscles. The inner three-fourths of the 
wide brachialis muscle are covered by the 
biceps belly (Paulet) ; the wa}’’ to the humerus 
here is through the uncovered outer fourth 
(Fig. 69). The deltoid, arising in front from 
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the edge of the elavicle’s lesser curve, forms a thick unyielding curtain 
which gives, when pulled aside, a grudging revelation of the shoulder-joint. 
This is often the last successful thing it does. 

The cutaneous branch of the musculocutaneous curves forward at the outer 
edge of the biceps just where the belly joins the tendon of insertion. One 
of its filaments is cut in the upper third of the forearm. An inconstant 
filament from the musculocutaneous described by Luschka and Henle, but 
neglected by many more recent authorities, supplies 
the outer fourth of the brachialis muscle in its distal 
part. I have found it three times in ten arms. The 
other branches to tire brachialis are under cover of the 
inner portion of the upper half of the biceps belly. 

The mitsculospiral neree (tlie radial of the B.N.A.) 
runs deep in the plane of cleavage between the 
brachialis and the supinator longus (brachio-radialis 
of the B.X.A.). It reaches the outer side of the 
humerus one finger-breadth below the pointed inser- 
tion of the deltoid, and then curves very slightly 
forwards and down. Part of the nerve which lies 
behind the humerus is usually separated from the 
shaft by the pointed inner head of the triceps. The 
distal half of this retro-humeral portion, measuring a 
little more than an inch, is the only pai-t of the nerve 
in direct contact with bone. 

The Operation. — 

Position. — The patient lies with the limb close to 
his side and supported by the operating-table. The 
elbow is extended, and, wlien required, is flexed by 
an assistant. 

Incision. — For exposure of the shaft, the skin 
incision {Fig. 70) follows tlie cephalic vein from the 
coracoid tip to the bend of the elbow, and is con- 
tinued into tlie forearm in the mid-line of its upper 
third. The vein is exposed, and the outer edge of 
the biceps belly defined by dividing the deep fascia 
along its outer side. 

Partial e.xposurc of the bone may be obtained 
by shorter incisions, but these should never be short. 

Thus, to c.xpose the distal part of the shaft, continue 
the incision well into the ujjper third of the forearm, 
dividing the deep fascia with blunt-nosed scissors to avoid injuring the radial 
artery and the cutaneous terminal (radial) branch of the musculospiral nerve : 
this division of the fascia allows wide retraction of the muscles. 

Cut down on the humerus, first along the deltoid border : then divide 
the exposed outer fourth of the brachialis muscle longitudinally, a fincer- 
breadth from the outer edge of the biceps. This cut is directed" inicards to 
reach the humerus in the middle line {Fig. GO) ; it avoids Luschka 's filament 
to the brachialis, and sjilits the muscle where its fibres are longitudinal. The 



rnarks the ‘step-down’ at 
the acromioclavicular joint.) 
Expose (I) the deltoid at- 
tachment to the otiter third 
of the clavicle, (2) the inner 
edge of the deltoid, and (3) 
the outer edsre of the biceps. 
Continue the division of 
deep fascia throughout the 
upper third of the forearm. 
Split the brachialis as shown 
in 09. 
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outer strip of the brachialis, thus separated, forms a buffer whieh protects the 
musculospiral nerve from tlie rugine. The nerve is not seen if the front only 
of the humeral shaft is exposed, and tlie baek too can be cleared safely n-hile 
the nerve is eoncealed ; but should the surgeon wish, the musculospiral can 
be found one finger-breadth distal to the deltoid insertion by further mobilizing 
the outer portion of the brachialis and retracting it outwards and back ; the 
nerve then appears behind the upper fibres of the muscle, and the pull on the 
brachialis strip removes it just sufficiently from contact with the shaft to allow 
the rugine safe access to the bone. The nerve is most lax when the arm is 
adducted and the elbow flexed through 



Fig. 71. — Separate the split brachialis 
from the bone ; retract the inner and outer 
portions of the muscle. Relax it by flexing 
the elbow. The lower half of the bone is 
now exposed. In the figure the elbow-joint 
is opened and the coronoid process is seen. 
If exploration of the elbow-joint is not re- 
quired, check the cut in the brachialis two 
finger-breadths above the epicondyles. 

A, Brachialis (outer portion). B, Bra- 
chialis (inner portion). C, Coronoid pro- 
cess of ulna. D, Biceps tendon. 


Fig. 72. — Complete the exposure of the 
humerus by turning the deltoid outwards on 
o hinged chip cut from .the clavicle (^ee also 
Pig, 73). Tlie musculospiral can be found, 
if required, by detaching the part of the bra- 
chialis which extends behind the deltoid tip. 

A, Hinged chip of clavicle with deltoid 
origin. B, Coracoid process. C, Long head of 
biceps, D, Cephalic vein. E, Pectoralis major. 
F, Deltoid. G, Musculospiral. H, Biceps. 
J, Brachialis (outer portion). K, Brachialis 
(inner portion). L, Coronoid process. 


The incision may be carried through the brachialis to witliin two finger- 
breadths of the level of the epicondyles, without entering the elbow-joint. 
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The bone seen througli the split brachialis appears to lie at a considerable 
depth wlien the joint is extended. Flexion of the elbow to a right angle 
transforms this appearance, relaxing the muscle and leaving the bone widely 
aecessible in a shallow wound {Fig- 71). 

The front of the liumeral shaft is now exposed in its entire length, 
completely in its lower half, but above, the deltoid yields insufficiently to 
retraction and gives a mere glimpse of the bone. 

The Shoidder-joint. — This, with the upper part of the shaft and the 
tuberosities, can be exposed by continuing the skin incision outwards on the 
upper surface of the clavicle to the acromioclavicular joint, easily found by 
running the finger out along tlie 
clavicle ; the finger takes, as it 


third of the clavicle. With a 


were, a step down at the joint 
{Fig. 70). Expose the deltoid 
origin by reflecting the skin. 
Divide the fascia and periosteum 
on the upper face of the outer 






chisel, detach the edge of bone 
which gives origin to the deltoid, 
as far as the acromioclavicular 
joint. The deltoid can then be 


Fic. 73. — Cut the hinged cliip from the clavicle 
along the line shown in A. B, Turn the deltoid out 
upon the hinged chip. C, Recon«5titute the deltoid 
origin with two sutures which tie the chip back into 
place. 


turned outwards on a liinged 

piece of bone, like a sail on a spar {Figs. 72, 73). 

When the slioulder-joint has been dealt with, sutures passed through 
tlie muscle and round the clavicle lash the spar back into place, and recon- 


stitute the deltoid origin {Fig. 73). 


The Elboiv-joint. — This joint can be opened by extending the incision 
through the brachialis. The tip of the coronoid process and the trochlea 
are at once visible ; the head of the radius and the capitulum appear with 
adequate retraction {Fig. 71). 

Wlien the operation on the bone is flnislied, extension of the elbow, 
before suturing the fascia, closes of itself the wide wound in the muscle. 


THE FEMORAL SHAFT. 

Exposure of the femur from the outer side of the limb is j^opular because 
it docs not enforce reflection ; the surgeon cuts down on bone with a feeling 
that the femorals are safe. The inconvenient, unsightly, and bloody wound 
suggests, liowever. that security has been attained at a price, and with a 
certain disregard for structure. Tlic incision transects the oblique fibres of 
the vastus extermis, the goal of four perforating arteries, and of the large 
descending brancli of the outer circumfle.x : and unless the patient is main- 
tained in a lateral position, the surgeon works in discomfort. The method 
described here respects anatomy, is almost bloodless, and gives a m'de and 
convenient exposure. Over twelve inches of the shaft, from the level of the 
small trochanter to the lower epiphysis, arc freely available; the surgeon 
looks directly down on the front of the hone, and can see both sides of it 
in comfort. 
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Anatomy. — The strong fascia of the thigh is loosely attached to the thin 
sheaths of the rectus femoris and vastus externus. When it is divided the 
upper two-thirds of these muscles are easilj’- separated by the finger, which 
finds the inter^^ening plane of cleavage most easily a hand-breadth below 


the great trochanter {Fig. 74). 

Near the patella the aponeurotic fibres 
of the vastus fuse with the rectus tendon, 
preventing further separation by the finger. 
When the rectus femoris and vastus are 
retracted, the silvery surface of the crureus 
(vastus intermedins of the B.N.A.) (Fig. 75) 
appears, and sepai'ation of its longitudinal 
fibres reveals the femoral shaft. . 




Fig. 74. — Cut through skin and fascia 
along the dotted line, from the anterior 
superior spine of the ilium to the outer angle 
of the patella. Find the plane of cleavage 
between the rectus femoris and vastus ex- 
ternus one hand-breadth below tlie great 
trochanter, wdiere the rectus sinks into the 
angle between the sartorius and the tensor 
faseije. 

A, Tensor fasciae. B, Sartorius. C, Rec- 
tus femoris. D, Vastus externus. E, Vastus 
internus. 


Fig. 75. — Separate the rectus femoris 
from the vastus externus, exposing the cru- 
reus, which is crossed obliquel 3 ’ b^' a neuro- 
vascular bundle (the descending branches of 
the external circiunflex vessels and the nerve 
to the vastus externus). The arte^' shown 
above the nerve is the transverse circumflex 
branch h'ing in front of the reck of the femur. 

A, Nerve to vastus externus. B. De- 
scending branch of external circumflex artery’ 
(with veins). C. Crureus. D Rectus femoris. 
E, Vastus internus. F, Vastus externus. 
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Two structures must be considered before the bone is exposed. The 
first is an oblique neurovascular bundle which consists of the descendin 
branch of the external circumflex arter}', its companion veins, and the nerv 


to the vastus externus. This bundle is 
found a hand-breadth below the tro- 
chanter. The second stracturc, the 
suprapatellar pouch, extends for the 
same distance above the pointed ex- 
tremity of the patella. As each of these 
must be specially dealt with by the 
surgeon, they will be further described 
with the operation itself. 

The Operation. — 

Iiidsion . — The skin and deep fascia 
are divided along a line from the anterior 
superior iliac spine to the outer angle 
of the patella {Fig. 74). 

Planes of Cleavage . — The finger finds 
the interval between the rectus femoris 
and vastus externus, a hand-breadth 
below the great trochanter, and the 
muscles are separated by means of the 
finger, which may meet one or two 
vessels passing to the rectus ; these are 
caught and di\’ided. In the loAver third 
of the thigh the finger is checked where 
the aponeurotic fibres of the vastus join 
the rectus tendon, and the knife must 
be used to separate them. The blade is 
kept parallel to the face of the quad- 
riceps tendon, and a plane of cleavage 
will be found in this trilaminar structure, 
between the contribution from tlie rectus 
and that from the vastus, which permits 
their separation down to the patella. 
In septic conditions, however, the laminaj 
of tlie quadriceps tendon should not be 
separated beyond a level one hand- 
breadth proximal to the apc.x of the 
patella. A small protrusion of the 
siqjrapatellar poucli sometimes pierces 
the tendinous contribution from the 
vastus externus below this level, and 
may be slieed open. The synovial cav- 
ity of the knee might thus be infected. 
AVhen the two muscles arc mobilized 



Fig. 7G. — Mobilize and retract the neuro- 
vascular bundle. Split the crureus alonir the 
dotted line sho\m in Fig. ~o. AvoicT the 
suprapatellar pouch by checkinc the cut 
throuch the crureus one hand-breadth proxi- 
mal to the pointed end of the patella, 

A. Iliopsoas in.<crtion. B. Cnireus (split). 
C. Rectum femoris. 0. Vastas intenuLs! 
E, \ astiis externus. F, Suprapatellar pouch. 


and drawn ajiart they expose the silvery surface of the cnircus. 

The Xcurovascular Bundle . — The oblique descending branches of the 


01 aq 
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external eireum/Iex 's^essels and tJie nerve to tlie -^-astiis cxteianis are now seen 
])assing across the crurcus from beneath tlie rectus femoris to strike the 
free edge of the ^"astus externus, into wliicli tliey sink. They run in a 
streak of fat, roofed tliin fascia, and ai'e easily mobilized bj'- drawing 
a knife along its lower edge ; thej"^ are retracted proximally {Fig. 76). 
The sui'geon can then cut to tlie bone through the upper i^ortion of the 
crureus. 

A large vein is often divided in tliis jjart of the muscle. 

The Suprapatellar Pouch. — This, extending a hand-breadth above the 
apex of the patella, is easil}’ avoided by checking the cut through the crureus 
above this level. The rugine works against the bone in a la 3 "er of fat, and 
separates the ijouch from the femur,* If necessaiy, a retractor can be slipped 

between the pouch and the bone, and 
llexion of the thigh, relaxing the quadri- 
ceps, gives access to the lower end of the 
shaft. 

When the two halves of the split 
crurcus are sej^arated from the bone and 
drawn apart, over a foot (32 cm.) of the 
femoral shaft is cx])osed — from the lower 
epiphysis to the lesser trochanter. At the 
inner side of the shaft the attachment of 
the muscles to the linea aspera is visible. 
If it is necessaiy to clear the linea aspera, 
the direction of the fibres should be noted ; 
the edge of the rugine should travel into 
the acute angle which they make with the 
bone. If the rugine is used in the opposite 
direction, it tends to leave the bone and 
tear into the muscle [Fig. 77 b). The 
direction of the muscle fibres varies, of 
course, at the same part of the bone. 
Thus the adductors travel down lo the femur, while the vasti and short 
head of the biceps travel down from the femur. These attachments are 
cleanh^ separated bj’^ jiroceeding with method. 

The surgeon should begin on the inner side of the linea aspera. The 
thin origin of the Amstus internus which constitutes the internal intermuscular 
septum (Poirier) is easilj’^ seen, and is detached from the linea aspera by Avork- 
ing the rugine up along the shaft. Tlie adductor insertions Avhich form the 
next laj'^er are then separated by using the rugine in the rcA'^erse direction. 

On the outer side of the shaft the rugine is Avorked up against the origins 
of the Amstus externus and short head of the biceps. The strong external 
intermuscular septum should be dealt Avith last ; its loAvest fibres are irregular^ 
arranged, but its attachment to the linea aspera can be exjDOsed to aucav by 




Fig. 77. — ^AA'ork the rugine into the 
acute angle A which the muscular attach- 
ments make with the bone. B shows how 
the rugine tears into a muscle when used 
in the reverse direction against the obtuso 
angle. 


* Attempts at separating the pouch from the quadriceps tendon will as a rule tear the 
pouch. (The pouch, of course, communicates with the knee-joint.) 
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drawing the vastus externus towards the back of the tliigh. If the surgeon 
then seats liimself for a moment with liis eyes level with the wound, the 
perforating vessels will be seen eoming through the arched openings of the 
septum ; and since the vessels are drawn backward in these roomy arches 
by retracting the muscles, they will not be injured when the septum is cut 
close to the bone. 

Counter-openings for drainage may be made with perfect safety by cutting 
down on the tip of a forceps passed between the outer moietj* of the crureus 
and the bone. The forceps follows the outer face of the external intermus- 
cular septum, and since, in the recumbent posture, this septum is almost 
vertical to the bed, drainage is exeellent. 

In conclusion I wish to express my thanks to Professor E. J. Evatt. 
D..S.0 , for the opportunity of working out these methods in the Royal 
College of Surgeons, Ireland, and to Mr. M. Barrj-, of the School of Art, 
Dublin, for his drawings of the operations. 
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A CAUSE FOR THE FREQUENT OCCURRENCE OF 
GANGRENE AFTER LIGATURE OF THE POPLITEAL ARTERY. 

•.-•J I 

By JOHN S. B. STOPFORD, JIanciiesteu. 

The frequency of tlie occurrence of gangrene after occlusion of the popliteal 
artery is -well known, and onl}’' recenth' Sir George IMakins^ has stated that 
“ injuries to the pojDliteal ^’essels enjoj' a more e^dl reputation than those 
affecting an}”^ other artery of tlie limbs ” ; yet the reason for this is by no 
means clear. Many ingenious explanations have been advanced at various 
times, but a vague reference to the inefficiency of the collateral circulation 
is the repl}*^ most commonl}’- received to any inquiiy as to the cause for the 
ver}'^ serious risk of gangrene after obstruction of the ])opliteal artery. This 
explanation apjDcars to be inadequate, and ])articularly unsatisfactoiy when 
it is recalled that gangrene is much less frequent after ligatui’e of the super- 
ficial femoral arteiy, although following this procedure the distal part of the 
limb must dei^end upon practically the same anastomoses. Makins records 
gangrene in 20-4 per cent after ligature of the superficial femoral, and in 
45-8 per cent after injury to the popliteal. 

An anatomical explanation for the very frequent incidence of gangrene 
consequent upon popliteal obstruction has for some time interested me, and 
an oppoi’tunit)^ of studjdng a patient suffering from this condition, through 
the kindness of my colleague. Professor E. D. Telford, suggested that I should 
place it on record. 

The patient was an electrician, age 50, who had ne^’er previously, to his 
knowledge, suffered a day’s illness. He first came under Dr. P. R. Cooper’s 
observation on account of the apijearance of diy gangrene in the left foot 
and toes. There had been an absence of pain, and there was nothing to 
suggest a cause for the ob^dous arterial obstruction. The AVassermann test 
was negative, no e^ddence was discovered of cardiac or renal disease, and the 
blood-pressure was not raised. 

After amputation through the lower third of the thigh. Professor Telford 
kindly permitted me to make a full examination of the limb. On opening 
the popliteal space an abnormal amount of fibrous tissue was encountered 
in the deeper part, and the vessels could not be cleared with the customary 
ease, which suggested some peri-arteritis. A complete obstruction of the 
popliteal arteiy, about three-quarters of an inch in length, was found at the 
level of origin of the inferior articular branches, and the orifice of each of these 
vessels was absolutely occluded. Microscopic sections through the obstructed 
part of the popliteal artery demonstrated the cause to be thrombosis ; but 
histological examination of the popliteal aboim the level of the lesion, the 
superficial femoral, and the anterior tibial arteries, failed to reveal any reason 
for the formation of the clot. 
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It is difficult at first to understand the reason for the onset of gangrene 
consequent upon a localized, and probab' 3 * gradualh" formed, obstruction of 
the popliteal arterj^ in a patient ■with otherwise health^’ vessels. Reference to 
the possible collateral circulation {Fig. 7S) seems to suggest the onh' service- 
able explanation. After occlusion of the popliteal arterj', the blood passes 
from above to the patellar anastomoses through the descending branch of 
the external cireumflex, the anastomotica magna, and more indirecth’ through 




Fjg. 7S. — Dincrains to illustrate collateral circulation after oLstruction of the popliteal 
nrton- (.-I in upper thinl, and /? in lower third). S.F., Superficial femoral arterj’ ; P., Popliteal 
arten- ; P.T.. Posterior tibial arten.- ; A.T., Anterior tibinl nrterj* ; E.C. Descending branch 
of cxtcnial circumflex arterj' ; A.R.T., P R.T.. Anterior and posterior recurrent tibial 

arteries; Sd.A., S.E A , Superior intenial and external articular branches; t.i.A. . \ E.A . 
Inferior internal and external articular branches; A.M.. Annstomoiica majrna arten.'; 
C.N.I., Comes nervi ischiadici branch of sciatic arterj' ; 4th Perf., Fourth perforating arten-. 
1. 2. 3, The three sets of arterial cominimicntions which have to be 'opened up’ wlien 
ob'^tniction occurs in the lower part of the popliteal arten,-. 


flic comes nervi ischiadici branch of tlie sciatic and the perforating arteries. 
If the obstruction occurs distal to. or at the level of. the crisin of the 
articular branches of the popliteal, the blood can onh- reach the Ic" and 
foot In- travci-sing the two recurrent bnmehes of the anterior tibial arten-. 
Since the latter vessels onl\- anastomose to ain- extent with the inferior 
articular branches, the blood coming from above, in order to reach tlie distal 
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part of the limb, lias to open up the fine communications between (a) such 
vessels as the anastomotica magna and the superior articular branches ; 
(h) the superior and inferior articular branches ; (c) the inferior articular 
branches and the recurrent tibial arteries. 

This means that to provide a collateral circulation, t/i?-ee anastomoses in 
succession must really be opened up, and in view of this it apjiears less sur- 
prising that injuries to the j^opliteal artery are so commonly succeeded by 
gangrene. In fact, when the small size of the normal recurrent tibial arteries 
is also recalled, and the frequent irregularity of the posterior one remembered, 
it seems more surprising that suflicient blood to maintain the life of the tissues 
er’er reaches the foot after ligature of the lower jrart of the popliteal artery. 

After ligatur’e of the sujoerficial femoral or ]3oj:)liteal above the level of 
the origin of the superior articular branches, only one set of anastomotic 
communications have to be opened up, since the blood can reach the popliteal 
through the main stems of the superior articidar branches and j^ass by normal 
channels to the leg and foot. 

The figures collected by iilakins thoroughly support the view put forward 
in this paper, as he discovered that, in injuries to the popliteal artery, the 
situation of the wound considerably infiuenced the occurrence of gangrene. In 
60 cases he found gangrene in 20 per cent when the injury affected the upper 
third (which is most proljably above the origin of the superior articular 
branches), in 40 per cent in the middle third, and in 35 per cent in the lower 
third. These percentages show— as my e.xplanation would lead us to con- 
clude- -that the occurrence of gangrene is only as frequent after obstruction 
of the iq^per third of the impliteal artery as after obstruction of the 
superficial femoral, but if the course from the articular branches through 
the popliteal to the anterior and posterior tibial arteries is impeded, the 
risk of gangrene is A'Cry markedly increased. 


REFERENXE. 
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‘MESENTERIC CYSTS’ : WITH A REPORT OF TWO CASES. 

By T. TmSTIXGTOX HIGGIXS .ystj ERIC I. LLOYD, Lon-dox. 

The first knomi case of a mesenteric cyst was deseribed by Benevieni, the 
Florentine anatomist, in the 16th century. Since that time about 250 cases 
have been published, chiefly by surgeons. These cysts are found rarely, 
and their etiolog}' is so uncertain tliat it seems worth while to record the 
following example which occurred recently in tlie hospital practice of one 
of iis (T. T. H.). The oppoi-timity has been taken to describe at the same 
time a second case which, though clinically very different, presents points of 
similarity to the first which Ave think suggest a close relation between the 
two, or at least constitute a useful parallel. We propose to describe these 
cases in detail, to give a short summary of current views on the etiologj', 
symjitomatology. and treatment of mesenteric cysts, and to discuss the rela- 
tionship Ijetween the two eases and such views. 

CASES. 

Case 1. — C. O., a boy, 5 years old, was admitted to the Hospital for Sick 
Children, Great Ormond Street, on May 24, 1923, suffering from an undiagnosed 
abdominal swelling. The historj- given by his j>arents. who were well educated, was 
that the child was •perfectly well' until three weeks before adrrussion, when a 
swelling was accidentally discovered in the left side of the abdomen. This swelling 
was entirely s>an])tomless, and they had noticed no change in the child beyond 
slight irritability and a tendency to tire easily. His appetite was normal, he was 
not getting thinner, and there was nothing to suggest implication of the alimentar\' 
or urinarT,' tracts. 

O.x ExAniN.\Tiox. — The child was normal cxccjit for his abdomen, which was 
enlarged asjTnmctrically. .-V very large mass could be felt occuprtng the whole of 
the right side of the abdomen, jiassing across the mid-line into the left umbilical and 
lumbar regions. It was distinct from the liver and sidecn, and its surface was smooth. 
It felt tense, but not definitely cystic, and was inunobile. The swelling was painless 
on examination, and dull on percussion, except where intestine lay in front of it. 
X mys demonstr.itcd a retroperitoneal tumour pushing the intestine forward, but 
nothing atmonnal could be felt per rcctxim. and the blood and urine were normal. 
Dr. R. S. Frew reported that the heart and lungs were also normal. .An exact 
diagnosis could not be made, but a sarcoma of the right kidney and an encysted 
tuberculous ])critonitis were considered possible. 

Oi'i'.uATiox. — Explomtoiy lajiarotomy was carried out (T. T. H.) on Alav 31. 
and the swelling cx])osed through a right rectus incision. During the operation 
14 07,. of cit rated blood were given intravenously. The swelling was found to be a 
veiy large unilocular cyst lying rctropcritoncally behind the termination of the 
superior mescntcrie arter\- : this artery and its accompanying vein were stretched 
across the cyst, which lay between the ascending colon on the right and the small 
intestine on the left (,stc Fig. 79). Complete removal was obviously impossible, so 
the cyst was tairped, and 3.7 07 . of turbid brown odourless fluid, s'hinmiering m'th 
cholesterin erx-stals. were removed. Below the main cx'st and in the ileocsecai angle 
of the mesenterN- were many thin-walled smaller cysts the siz.e of a split pea and 
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containing a clearer fluid. Tliese were probably simple dilated serous spaces" in the 
mesenteiy caused by the pressure of the tumour. It was decided that marsupializa- 
tion was the only feasible method of treatment. Accordingly the cyst wall was 
freelj' incised, the contents were completely evacuated, and the cavity was sponged 
out with gauze ; finally the edges of the opening were accurately sutured to the lower 
half of the abdominal wound. A large drainage tube was inserted into the cavity 
of the cyst, and the upper half of the abdominal wound was closed in the usual waj’. 
At subsequent dressings the cavity was plugged with gauze soaked in flavine in 
liquid paraffin in the hope of inducing intraeystie adhesions. 



Fig. 79. — Mesenteric cyst (dingrammatic). 


The child made an uninterrupted recovery, and was discharged on July-30. He 
was seen a month later, and was then quite well ; the wound was firmly healed; 
there was slight thickening to be felt beneath the scar, but the abdomen was other- 
■wise normal on palpation. He was seen again in Ajjril, 1921, when his condition 
was excellent. 

Pathology. — ^The fluid removed from the cyst showed the characters usual 
in these cases, and the report was as follorvs : “Very bloodstained, specific gravity 
1217, no trypsinogen, etc., no sugar or bile pigment, albumin present more than 
4 per cent”. The sediment was chiefly blood, and the fluid was sterile on culture. 
A section of the cyst wall showed “a thick wall of fibrous tissue with an endothelial 
lining”. 

The features v'e wish to emphasize in this ease are : the large size of the 
tumour, its lateral position and immobility, the doubt M’hether it was solid 
or eystic, and the presence of secondary smaller cysts. ® In other respects 
it was true to type, even in that a correct diagnosis was not made hefoie 
operatioir. 

Case 2. — (We are indebted to Jlr. H. .1. Waring- for permission to publish this 
case.) C. C., a married woman, 45 years of age, was admitted to St. Bartholomew s 
Hospital on Jan. 28, 1921, with a history that eighteen years previously she ha 
noticed a lump in the abdomen. This was said to have been diagnosed as oophoritis , 
the swelling was thought to have disappeared, and the patient remained quite we 
until 1911, Avhen the sw’elling reappeared. In August, 1920, there w'as a sud en 
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increase in its size, accompanied by discomfort but not by acute abdominal pain : 
there were never any urinaiy sjTnptoms ; she had complained of irregular men- 
struation ■with increased loss since 1911. 

Ex-vjux.vtiox. — On inspeetion of the abdomen there ■was a ■\dsible srvelling in 
the right In-poehondriac and right lumbar regions, the size of an ostrich’s egg. It 
■(vas fluctuant, there was a band of resonance between it and the liver, and on 
palpation the swelling cordd be distinguished from the liver. Although cystoseopy 
showed both kidneys to be working normally, it was thought that she was suffering 
from a right-sided hydronephrosis. 

Operatiox. — On Feb. 1, 1921, an exploratoiy operation was performed through 
a right lumbar ineision by Mr. Harold IVilson. A large cystic s^velling was found 
Iving in the perinephric tissue in relation to the upper pole of the right kidney. It 
was not attached to the kidney or suprarenal body, and lay outside the tunica 
propria of the former. Seven pints of greenish-bro^wn fluid were evacuated through 
a canmda, and the cyst wall was dissected out and removed. The wound was drained 
for twenty-four hours, and was healed when the patient left the hospital three weeks 
later.* 

Pathology. — A section of the cyst wall showed “purely inflammatory struc- 
ture with no e'^'idence of renal tissue". The fluid removed at operation possessed a 
Kreasy sheen and contained eholesterin ciystals. Its specific gra\'ity was 1020, the 
reaction was neutral, and the fluid coagulated spontaneously on standing. On 
culture it proved to be sterile. It contained red blood-corpuscles and a considerable 
quantity of albumin, and cffcr\-esced with sodium hypobromite. 

Althoiigli the last statement is etndenee of the presenee of urea, it does 
not prove tliat tlie fluid in tlie eyst was derived from urine : it is well known 
that tlie blood, eerebrospinal fluid, saliva, and probably most of the other 
body fluids contain urea, but that the percentage in urine is five to ten times 
that in the blood (20 to 40 mgrm. per cent in health). We have no quanti- 
tative figures on the interesting question whether the cyst contents were in 
this respect nearer blood or urine, nor has this point been investigated, so 
far as we know, in other cases. The only observation we have found in 
this relation is that of JoiieSj^* who found urea 0-3 per cent in fluid from a 
mesenteric (not pararenal) cyst. This is. approximately, the same as in 
blood. The case we have described was labelled ‘ iiararenal cyst but its 
exact pathology remained in doubt. 


GENERAL REMARKS ON MESENTERIC CYSTS. 

ETIOLOGY. 

What is meant by the term Mesenteric Cyst ? — It often happens, when 
a condition of obscure origin is under consideration, that the nomenclature 
and classifications in general use arc as diverse and unsatisfactory as the 
altenqits to cxiilain the disease, and it is certainly so with mesenteric cysts. 
Broadly speaking, any cyst occurring between the layers of. or in close relation 
to. the mesentery might be included under the heading ‘mesenteric’. Thus, 
many of the published classifications embrace a varietv of evsts (e.g.. hvdatid. 
malignant, and dermoid) whose only common attributes are their cvstic 
character and intramcscntcric position. Iljcmatomata of the mesentery, which 


’Oil N’ov. 11, I9ea, the patient wrote that she w.as perfectly well. 
VOL. XU. — NO. ^5. 
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maj' follow injuiy in the absence of a pre-formed cyst, certainly account in 
rare instances for mesenteric tumours, but they are not true mesenteric 
cysts and onlj^ call for consideration in differential diagnosis. Such adjec- 
tives as l3mrphatic, chjdous, sanguineous, though frcquentl}^ used, merely 
denote accidents which maj'^ befall anj’- cj'st, and though picturesque they have 
no precise bearing on the problems of etiologj^ and sein'e no usefnl purpose. 
It is therefore necessary to extract from the general’ mass common to nil 
classifications the group of Avhat maj’’ be called ‘true’, mesenteric cysts, for 
it is with this groujr onh’- that we are now concerned. Before proceeding to 
this, it is convenieirt to consider some of the classifications which have been 
suggested, and three of the simpler and more recent of these are given below. 

1. In 1900 Dowd® published an important paper and adopted the 
following : — 

a. Embrj'onic cj'sts. 

b. Hj’datid cj’sts. 

c. Cj’stic malignant disease. 

This was amplified bj^ A3'er,® who added two more groujrs : — 

d. C3'sts arising from the glandular structure of the intestinal wall. 

e. C3’sts of the normall}’ jrlaced retroperitoneal organs. 

2. Niosi® in 1907 subdivided Dowd’s embiyonic group thus : — 

a. C3-sts of intestinal origin : B3’ sequestration from the bowel during develop- 
ment ; From Meckel's diverticulunr when it arises from the concave side of the gut. 

b. Dermoid C3’sts. 

c. C3'sts which sjjring from retroperitoneal organs (e.g., gemrinal epithelium, 
ovar3’, Wolfiian or Mullerian bodies). 

3. A more recent classification, that of Carter,® though evidenth' based 
on Dowd’s, is as follows : — 

a. True mesenteric C3'sts : Embr3’oc3'stomata ; Enteroc3'stomata ; ? Obstruc- 
tive. 

b. Dermoids. 

c. C3’^stic malignant disease. 

d. Parasitic. 

We are not here concerned with parasitic or C3'’stic malignant disease, 
and the3^ nia3r be dismissed. So also ma3’^ true dermoids ; but it is interesting 
to notice in passing that no retroperitoneal or mesenteric dermoids have been 
reported in the male,®’® though the3’' liave occurred in the testis,® which is 
originall3' a retroperitoneal organ ; this has been held as evidence that an 
ovary is resp)onsible for the true dermoid Avhen it occurs in the mesenteiy. 

True Mesenteric Cysts. — -We have now restricted our field to those 
C3'sts which occur in or near the mesenter3'^ and Avhich are not malignant, 
dermoid, or iDarasitic, and do not arise in aiw normalh^ retroperitonea 

organ. It is to the origin of these that we must noAv turn our attention. 
The3^ haA’e been found at ever3'^ time of life, from the foetus to SO 3^ears o 
age, though most commonl3’^ from 10 to 20 3'ears, and occur in both sexc^ 
Avith a slight preponderance of female oA’^er male. The3'^ are usuall3^ foun 
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near the terminal portion of tlie ileum, though they have also been deseribecl 
in the mesentery of the jejunum, the caicum, and appendix, and all parts of 
the eolon ; at least one occurred in close relation to the stomachd” Of 2S 
cases published between 1900 and 1912, all wei’e in the mesentery' of the small 
bowel, with a proportion of ileum to jejunum of about 3 to Id^ 

The cyst often possesses an epithelial lining, thougli this is by no means 
invariable, and in a large cyst is frequently destroyed, presumably by the 
internal pressure exerted upon its walls ; in one specimen the lining epithelium 
remained only here and thered- When present it is generally of simple 
columnar type, but may be stratified, or rarely ciliatedd^ The wall of the 
cyst varies in thickness and composition ; fibrous tissue predominates, but 
there may be a few unstriped muscle fibres or occasionally a complete repro- 
duction of the structure of some part of tlie alimentaiy tract (vide infra). 
The typical fluid-*^ from a mesenteric cyst is “ a pale, clear, straw-coloured 
fluid of sjjecific gravity 1015 or 1016, contains a large amount of albumin, 
and is alkaline in reaction Blood, cell debris, and cholesterin are also 
usually present. !Multi]fle cysts are rare, though cases ha^•e been recorded, 
by iNIakins* amongst others. 

What is the origin of these cysts '? 

1. Lympiutic. — F or many years the accepted idea was that they arose 
from obstruction and subsequent dilatation of a IjTiiph-vessel in the mesen- 
tery. This A'iew has been largely discarded in England and America, but, 
until recently, had its adliercnts in France.^®’ 

2. WoLFFi.\x Remxaxt. — I n 1900, Dowd“ reintroduced and elaborated 
the suggestion that tliese cysts are due to inclusion of remnants of the Wolffian 
body in the developing jjcritoneal folds. Eight years previously, Braquehaye^^ 
had stated tliat “ they ” (i.e., congenital mesenteric cysts) “ may come from 
rests of the Wolffian body ”, and had referred as autliority to Auganeur’s These 
d'.dgregation (Paris, 1SS6) ; Ijut it was Dowd's paper that focused attention 
upon the subject. Dowd gave instances of sequestration in many organs, 
and concluded that these cellular relics behind the peritoneum might push 
their way between tlie leaves of the mesentery, and — liable as tliey are to 
undergo cystic degeneration — might give rise to cysts in the position in which 
they arc usually found. He attributed the origin of most true mesenteric 
eysls to this developmental accident, but admitted that some might arise 
as diverticula from the intestine. This view has met with general favour 
and lias been widely accepted, though some writers*- regard tlie develop- 
mental error as jiriniarily “ an anomaly in the coalescence of the peritoneal 
mesenteries ”. Xiosi* described a case in which he found nodules of supra- 
renal tissue in the walls of a mesenteric cyst, but this would be more 
ilhiniinating if it were not. as it seems to be. a unique observation. The 
fact that the cyst is so often solitary apjiears to us to afford definite sup- 
])ort to the view of their origin held by Dowd. 

3. Divr.i!Tici i.A. — 

a. Intestinal. — There is. however, good evidence that some of these evsts 
arise as diverticula from the intestine; these arc enterogenous evsts, and 
constitute the group of ‘cysts of intestinal origin' in Xiosi's classification 
(p. 9S) and the ‘cnterocystomata' in that of Carter (p. 9S). This is a serious 
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rival to the ‘embryonic’ A'iew, and requires further notice. It has been shown 
that intestinal di^'erticula occur regularly in the embryo of the pig, rabbit, 
and man. In one human embryo of 23 mm., Lewis and Thyngi® fovincl 33 
‘pockets’, and in an older specimen -IS. These were all diverticula of the 
small intestine, and in no human cmbiyo did these authors find them aloni; 
the border of the large intestine or vermiform process. Again, WallmaTin^' found 
37 diverticula in a piece of small intestine -IS cm. long, and 30 of these were 
between the laj^ers of the mesentery ; but lie also found some present in the 
large intestine. The duodenum is perhaps the commonest situation, and it 
is said that diverticula here occur frequently.^® Since intestinal diverticula 
do occur in the human embryo, it requires no great imagination to suppose 
that, Ijdng between the la3’-ers of the mcsentciy, the\’- might become separated 
from their origin and form true mesenteric c^'sts. 

Miller’s casc^^ seems to prove that tliis docs occur : a female infant of 
four daj’’s died from a voh’ulus caused bj' a mesenteric ej'st whose lumen did 
not communicate with the gut, but whose wall was directlj’^ continuous and 
identical in composition with the small intestine, from which it had undoubtedly 
arisen as a diverticulum. Other good examples of enterogenous cysts are 
given b}’- Hunter'® and Van dcr Bogert.® It ma,v be difficult in some cases, 
^rherc a few scattered plain muscle fibres arc jrresent in a wall of a cyst, to 
decide whether or not it is enterogenous ; but when a regular arrangement 
of muscle fibres at right angles to one another can be demonstrated, and 
when the structure of the alimentaiy canal is exactly reproduced, even to 
the presence of villi on the inner wall of the C3’^st, there is a very strong 
presumption that it arose in this wa3'. 

b. Meckel. — C3’^sts might arise enterogenousl3’’ in a second wa3', from, a 
persistent jMeckel’s di^'erticulum, or fronr a persistent portion of the vitelline 
duct. This is a structure rvhose position varies, for it ma3'^ “ originate from 
an3'^ part of the gut and apparentl3'^ from 3113’^ aspect ” (Miller, loc. cit.) ; but 
its average situation is stated to be 4-3 inches proximal to the ileoca;cal valve. 
Although Meckel’s diA^erticulum is present in onl3’’ 2 per cent of individuals, 
there is no authorit3^ for thinking that microscopic remnants of the duct are 
as rare. In order that this explanation ma3’^ be applied to C3^sts between 
the layers of the mesenteiy, it is necessaiy that the duct should have arisen 
on the concave side of the intestine. 

Thus, if the enterogenous C3mts be considered to arise both as intestinal 
diverticula and as growths from Autelline duct remnants, a situation “ in the 
upper bowel would favour the former, and in the lower bowel the latter 
(Miller, loc. cit.). This statement can only be applied to C3'sts arising in the 
true mesenteiy, but it is excejitional to find them elseivhere^ In a recent 
liaper in the British Journal of Surgery, MacAule3’^®® described a case of 
congenital ileocsecal cyst, and gave particulars of ten others dating from 1886 
which he regarded as forming a definite group. In his example the c3^sts 
were almost all near the ileocmcal angle, and probably most of them arose 
from the ileum. It seems possible that these are enterogenous cysts which 
have pushed their way into the lumen of the gut. Their walls seem similar 
to those of the enterogenous cysts cited above, and A3'er’s case,® whicli 
JlacAuley gives as one of his series, was anatomicall3’^ outside the caecum. 
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MacAuley, however, distinguishes them from other mesenterie cj'sts, thougli 
lie does not consider their pathology. Professor Sir Arthur Keith, who 
reported on the specimen, regards it as an enterogenous ci'st, but does not 
discuss its relation to mesenteric cysts. 

Summary. — 

1. True mesenteric cysts are not malignant, parasitic, or dermoid, but 
form a separate group in which are included the majority of all ‘mesenteric 
cysts’. 

2. Their origin is still in doubt, but it seems probable that there are two 
classes : — 

a. Cysts of embryonic origin arising from mesodermal remnants 
incarcerated behind the developing peritoneum and subsequently 
migrating forward between its layers. 

h. Cvsts of intestinal origin : (i) Arising in most cases as diver- 
ticula from the bowel during development : (ii) Possibly derived 
sometimes from persistent portions of the vitelline duct. 

3. Some anomalous and hitherto unclassified cysts, such as the ‘para- 
renal’ example described as Case 2. are true mesenteric cysts which have 
developed from mesodermal remnants behind the peritoneum, but which, 
unlike the ordinary clinical mesenteric cyst, have not moved anteriorly into 
the developing peritoneal folds. 

It is important to distinguish the cysts of which we speak from the large 
cysts of the kidney which occur generally singly and quite apart from chronic 
nephritis, congenital cystic disease, and echinococcus infection ; these are 
cysts of the kidney substance proper, and may communicate with the pelvis 
or contain fiuid closely allied to urine, whereas the pararenal variety is 
definitely outside the kidney, and. though they may indent its substance, are 
not attached to it, and contain the characteristic fluid pre\iously described. 
Pararenal (or paranephric) cysts are very rare, and have received scant notice 
in the text-books. There is no mention of them in Keen's Surgen/, and only 
a lew lines in some of the standard works on urologr-. Thus. 3Iorris, Garceau, 
Thoinson-Walker. and Kidd all refer briefly, to them, and allude to a possible 
origin from Wolfiian body remnants ; but no attempt seems to have been 
made to associate them particularly with mesenteric cysts, nor does their 
close resemblance, and that of their contents, to mesenteric cysts seem 
to have received due notice. 


SYMPTOMATOLOGY AND DIAGNOSIS. 

The clinical aspects of these cases are of considerable surgical interest, 
and accord with the size, situation, and character of the cyst. Quite often 
the picture is that of a .symptomatically silent abdominal tumour, thoush 
if this is of large size there may be associated discomfort. On the other 
hand, signs of subacute intestinal obstruction may be present, viz., attacks 
of distention associated with colicky abdominal pain and vomiting. In either 
case acute symjdoms may su]5crvcne at any time, and then indicate the onset 
of obstruction due to any of the complications. The classical clinical simi 
IS tile Itimour: this corrc.sponds in position to the anatomical site of the 
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mescnlciy, and is, generally, more or less central in position. It is smooth, 
rounded, and eystie, though this last jioint may not he easily determined 
in the case of a tense cyst felt through the abdominal ^vall. In the typical 
example the mobility of the tumour is the striking feature, and this is usually 
greater in the transverse than in the vertical direction, in accordance rvith 
its mesenteric attachment. General wasting is not a characteristic of the 
condition, even when a large tumour is ])rcscnt and obstruction of the 
lacteals might be ex]iectcd. 

Tire differential diagnosis may he considered briefly under two heads: 
(1) Diagnosis from other intra-abdominal tumours ; (2) Diagnosis between 
individuals cysts. 

In a typical case tlie situation, mobility, and general characters of the 
tumour may localize it with probability to the mesentery, and serve to distin- 
guish it from otlicr abdominal swellings, c.g., ovarian or kidney tumour^ Its 
cystic character may also be clear, but even then the exact nature of the 
tumour can only be surmised. It should usuall}^ be possible to exclude 
parasitic and malignant cysts ; but a tuberculous abscess in the mesentery 
may present all the features enumerated above, and indeed, in childhood 
at anj" rate, is the most common type of ‘mesenteric cyst’ to be exposed by 
operation ! 

An Italian writer-^ has made the following pathetic pronouncement on 
the subject of the diagnosis of mesenteric cysts : we give Braquehaye’s French 
translation ; “ Sans sc torturer autant et inutilcmcnt I’csprit, la seule chose 
a faire est une laparotomic cxploratricc ”. 

Though it is admittedly a very difRcult diagnosis to make, yet there are 
cases where, once suspected, a mesenteric cj'st should be diagnosed. Obviously 
the attempt ought always to be made. 


COMPLICATIONS. 

Because of their surgical importance it is necessary to enumerate the 
comjrlications to which these cysts arc liable. Often enough it has been at 
ojoeration on a puzzling ‘acute abdomen’ that the existence of an unsuspected 
mesenteric cj’st has been reA’ealed. 

1. Intestinal obstruction is the most frequent and the most serious o 
the commoir complications. In a small serics^^ of 17 enterogenous cysts, 
acute obstruction occurred in nearlj'^ 50 per cent, whilst the group mor- 
tality of 35 cases of obstruction due to this cause was 35 per cent. 
The methods by which it may be brought about are mechanical, anc 
include volvulus, intussusception, kinking, adhesions, and a narrowing oi 
occlusion of the gut by pressure of the tumour or stretching of the intes- 
tine oA'er it. 

2. Peritonitis, when it occurs, is a sequel to the above. 

3. Hremorrhage into the cyst lias caused death. 

4. Ruiiture of the cyst may’’ also cause death (Timbal, loc. cit.) ; hut 
there are two cases of recoveiy^-> following what seems to have been siion- 
taneous rupture of the cyst into the bowel. 

5. Torsion of the cyst. 
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6. If a mesenteric cyst occupies the pelvis, it may itself become impacted, 
or may sive rise to symptoms varying with the organ upon which it presses. 


TREATMENT. 

It has been stated above that spontaneous recovery has followed rup- 
ture of a mesenteric cyst ; nevertheless it is clear that surgical treatment is 
called for in every case, 'even though an exact diagnosis may not have been 
made before operation. The treatment required is governed by the urgency 
of the case, thus : — 

1. The Acute.— This comjirises the abdominal emergencies which may 
be due to any of the complications already enumerated : treatment in such 
cases follows the ordinary lines without necessarily permitting an attack on 
the causal cj’st. 

2. The Subacute or Chronic. — In this group are the ordinarj' uncom- 
plicated cases ; these require an operation for the removal of the cyst, or, 
if this is impossible, some procedure which will relieve sj-mptoms and give 
hope of cure. The following methods have been used : — 

a. Aspiration. — This is no longer practised except as a stage in more 
radical operations. , 

h. Enucleation of the Cyst. — This is the ideal treatment, but is not always 
possible. 

c. Resection of the Involved Segment of Intestine. — Partial resection is 
sometimes necessary to extirpate a cyst, but it is a severe undertaking, and 
in these cases carries a mortality of 60 per cent.^i 

d. Drainage by Mar.mpialization. — The cyst wall is sutured to the abdominal 
])arietes. and some operators, lioping to induce adhesions and obliteration of 
the cavity, apply caustics to the wall of the cyst. 

Certain objections have been raised against enucleation and mai-supial- 
ization ; these may be set out as follows : — 

Objections to Enucleation. — (a) That it is a more difficult and dangerous 
operation tlian marsupialization ; {b) That it is sometimes impossible to 

aeeomiilish because of extensive adhesions, tlie large size of the evst. or its 
intra-intestinal position ; (c) That it is liable to damage the intestinal vessels 
and nerves : (d) Tliat it may injure the solar jilexus. We liave been unable 
to find statistics on the operative mortality sufficiently recent to be of 
value. Braquch.ayc. in 1S92, gave that of enucleation as 40 per cent, and 
of drainage as G or 7 per cent : but ilillcr (loc. cit.), in 1913. records ten 
emieleations without a death, and simjile drainage must nowadays have a 
very low mortality. 

Objection.'; to Drainage by Marsupialization. — (o) That the cyst wall is 
not reniovcd and that there is consequently no guarantee of cure : (b) That 
couvalc'.ccncc is long and a jicrsistcnt sinus may result ; (c) Tliat post- 
operative coiniilications are liable to follow, notably intestinal obstruction. 
The fii-st and third would be serious disadvantages if they occurred at all 
livquently ; but cure is .almost invariable, .and post-operative complications 
are exfreniclv mre. 
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Summary. — 

a. Either simple enucleation of the cyst or marsupialization of its wall, 
and drainage of the cavity, should be practised in eveiy uncomplicated case. 

b. Enucleation is the operation of choice, but only when it can be done 
without resort to intestinal resection. 

c. Jlarsui^ialization and drainage should be performed in the remaining 
cases. It is an old operation — Pean in 1880 is said^® to have been the first 
to establish it as the appropriate surgical treatment for mesenteric cysts — 
but it is easy, safe, and universally applicable. 

Care should be taken not to overlook undraiired loculi or secondary 
cysts, and strong caustics should not be used. 

CONCLUSIONS. 

1. True mesenteric cysts are to be distinguished from other cysts found 
in the mesentery ; their occurrence in this situation is not a topographical 
accident (cf. hydatid and malignant disease), but bears an important relation 
to their etiolog}' and pathology. 

2. To this group belong the greater number of mesenteric cysts. 

8. Their origin is still in doubt, but the e^•idence that some true mesenteric 
cysts are enterogenous and arise primarilj'- as diverticula of the alimentary 
tract is very strong and must be accepted. 

4. The view which attributes the origin of enterogenous cysts to per- 
sistent remains of the ^dtelline duct is a possibility, although one restricted 
by the anatomical position of the duct. It cannot at present be considered 
proved. 

5. The embryonic (Wolffian body remnants) explanation is attractive and 
applicable to a mesenteric C 3 "st irrespective of its position. This view rests 
onl}"^ upon strong probabilitN^ and is, b\' its verj' nature, difficult of proof; 
nevertheless it appears to us to afford the most plausible explanation of the 
origin in the majority of cases. 

6. These c)"sts are diagnosed with difficultv, but thej'^ are amenable to 
surgery, although thej'^ are liable to cause complications which greatlj’^ increase 
the danger to life. 

7. The first of the two patients whom we have described was found to 
have a Wpical though large mesenteric cyst. In the second the ej'^st was 
irear the upper pole of the right kidney^, though it was clearty not attached 
either to the kidnej'^ or to the suprarenal body ; its macroscopic and microscopic 
characters were identical with those of a mesenteric cj'st. We suggest that 
this also was arr example of so-called mesenteric cyst, aird that it arose from 
remains of the Wolffian bodj”^, and hence came to occupj’’ a situatiorr in close 
relation to the kidne 3 ^ If it is admitted that this cj'st, which bears such a 
close resemblairce to the mesenteric ej'sts, arose in this wa}^ then it seems 
to lend additional support to Dowd’s explanation of the origin of mesenteric 
cysts. 

8. Whether oj' not this is so, the term mesenteric cyst is a bad one, even 
whe 2 i applied to the true cysts which we have discussed. Cuneo^- in 1909 
suggested ‘ paraperitoneal ’ as an improvement in nomenclature, and, if furthei 
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investigation slioulcl re^'eal a common pathology for some of the ill-defined 
^•arieties of retroperitoneal cysts, it may be that this word will be usefuUy 
employed in a wider sense than its author intended. 
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ON THE ATTEMPTED PRODUCTION OF AN ‘ASCENDING’ 
RENAL INFECTION IN RABBITS.* 

By S. C. DYigS and B. C. JIAYBURY, London. 

It was shown by one of us (D.) in a previous eommunication^ that, using the 
Staphylococcus aureus, it was an easj”^ matter to bring about an infection of 
the kidney in the rabbit by way of the blood-stream. The present series of 
experiments was undertaken with the view of ascertaining if it were possible 
to bring about an ‘ascending’ infection of the kidney, using the term in the 
sense of an infection passing with the urine by a re^'ersal of the usual 
direction of flow from the bladder into the ureter and thence into the renal 
tubules. The Staphylococcus aureus having, for reasons stated in the report, 
been used in the previous investigation, was also made use of in the present 
instance. 

The problem naturallj' divides itself so as to fall under two heads : (I) The 
possibility of infection of the ureter from the_ bladder ; and (II) Tire ureteric 
infection being established, whether it can pass by way of the luhiina of the 
tubules into the kidne}'. 

Various workers have obtained results indicating that fluid may pass 
from the bladder into the ureter rvith com])arati\'e ease. Thus Lewin and 
Goldschmidt^ using milk, and Courtadc and Albarran® using Indian ink, 
reported that regurgitation took place from the bladder into the ureter in 
rabbits ; and Kretschmer'' reported filling of the ureter from the bladder, 
demonstrable by X rays in four out of eleven children investigated. These 
results seemed to indicate that infection of the ureter from the bladder should 
be an easj^ matter. Such, however, was not found to be the case. 

I. ATTEMPTED INFECTION OF THE URETER FROM 
THE BLADDER. 

The first step was to 2U’oduce a cr'^stitis ; this irror'ed more difficult tlian 
was anticipated. The simple injection of organisms into the bladder was 
first tried. 

ExrEniAiENT 1.^ — One c.c. of a thick emulsion of Staphylococcus aureus in 
broth was injected b3' means of a glass catheter into the bladder of a male rabbit. 
Specimen of urine obtained bj' catheterization tAventj'-four hours later showed no 
pus-cells, but gave a free growth of the organism on cidture. Seventj'-two hours 
later a further specimen showed a diminished number of colonics on culture ; one 
week later organisms were absent from the urine. 

The exireriment was repeated on several occasions and, although tlie 
length of time during which the organisms remained joresent in the urine 
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differed in individual cases, the results -were all substantially the same. Tire 
organisms disappeared from tlie urine in a few days, and none of the animals 
treated in this way showed any signs of illness. 

Simple introduction of organisms into the bladder having pro^’ed a 
failure, so far as infection of that viscus, much n\ore so of the ureter, was 
concerned, the question of apjilying trauma to tlie bladder with the hojoe 
of rendering it more susceptible to infection was next considered. The intro- 
duction of turpentine lias been shown by various workers to be a liighly 
successful agent for this purpose. The effects of this irritant are well described 
by David,® and it is obvious from his account that the damage to the mucous 
membrane produced bj^ it is such as to render infection of the blood-stream 
from the lumen of the bladder an easy matter. Since it was particularly 
desired to avoid any possibility of infection by this route, this agent was not 
employed. An attempt was made to provide a reservoir of organisms in the 
bladder, so that the viscus would be submitted to a continuous inoculation, 
the organisms in the reservoir being out of reach of the protective mechanism 
of the bladder wall. To this end a piece of porous earthenware soaked in an 
emulsion of living staphylococci was inserted into the bladder ; but this was 
found to produce excoriation of the mucous membrane, which again intro- 
duced the possibility of spread of infection by the blood-stream. Choice was 
finally made of a piece of soft Turkey sponge. The following is typical of 
several experiments : — 

Expeiu.-muxt 2. — Under ctlier ana;sthesia the bladder was exposed by a supra- 
pubic ineision and opened transperitoneally through its anterior superior surface. 
The urine was swabbed out, and a piece of Turkey sponge about the size of a pea 
when coin])rcsscd, but capable of expanding to about 2 cm. in diameter, was intro- 
duced. Ten drops of a thick emulsion of staphylococci in broth were allowed to 
fall upon the sponge, by which they were at once absorbed without having come 
in contact with tlie edges of the wound in the bladder wall. The bladder was then 
sutured with a seromuscular stitch, the suture line being covered by a small peri- 
toneal fold containing fat, and the suprapubic wound closed. 

I’orty-cight hours later the rabbit appeared in fair health. Urine withdrawn 
by catheterization contained pus-cells and gave staphylococci on culture. On the 
fifth day from operation the animal was killed. On opening the bladder, which 
was contracted and contained very little urine, the sponge was not found, hartng 
a]>iiarcntly been voided : the mucous membrane was very swollen and oedematous ; 
the ureters, kidneys, and all other organs showed nothing unusual, either to the 
naked eye or microscopically. Pus-cells were jrresent in such urine as could be 
obtained from the bladder, and it gave a free growth of staphylococci. 

It might have been anticipated that the above method of incising the 
bladder wall iransircritoncally and then inserting a living culture of organisms 
would almost certainly give rise to peritonitis, or infection of the bladder 
wound, or both, with a consequent blood infection. It was hojred. however, 
that the organisms would remain in the sjiongc for an hour or so. and would 
not be difinsed by urine all over the bladder, until the wound had liad time 
to become scaled by clot. The .success of this mctliod was shown in practice 
in that, although the experiment was performed some six times for one rca.son 
or another, in no instance did the j)eritoneum become infected, and in onlv 
one did an abscess form in the bladder wound ; this last ease is described 
more fully later {IC.rpcrhtu'ni G). 
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Tlie abo^'e ex2Deriment was repeated twice, and always with substantiallv 
the same results. In every instance an inflammation of the mucous mem- 
brane was produced, though in no instance was the sponge found in the 
bladder post mortem. Apparently the j^rcsence of the foreign body containing 
organisms in its mesh, even for the short time that it was in the bladder, was 
callable of rendering the mucous membrane suscejitible to infection by the 
coccus. In every instance sections of the ureters and kidneys were cut and 
examined microsco])ically, but beyond some cloudy swelling in the tubular 
ejhthelium of the latter, no evidence of infection could be detected. 

AYith a A'icw to demonstrating the organism, if present at all in the 
kidne5"s, these were, in one case, removed -immediately after death and 
incubated overnight in a sterile Petri dish ; sections wei-e then cut and 
examined for organisms. In the prcvio\is investigation one of us (D.) had 
found this to be a particularly successfid method of demonstrating living 
cocci when iiresent in the kidney, but in this case there was a negative 
result. 

As it might be objected that sufficient time bad not elapsed for infection 
to pass from the bladder to the kidneys, a vesical infection was produced in 
two I’abbits (Ea'periment 3) in the manner described above, and the animals 
were allowed to survive. Pus-cells and organisms had disappeared from 
their urine by the tenth day. and, at post-mortem at the end of a month, 
the kidneys of both were ]ierfectly normal. 

The above exiieriments showed that, whatever may be the case as to 
jrassage of urine from the bladder back into the ureters, the production of 
infection in this way docs not occur readily, if at all. David thought that 
he secured evidence of infection in this way ; but, as pointed out above, he 
used turpentine to render the bladder susceptible to infection, thereby opening 
the road for blood-borne infection to take i^lfi^e. It is noteworthy that 
Draper and Braasch® could find no evidence of regurgitation from the bladder 
into the ureter, even when considerable ju'essure was used, and after slitting 
uj) the mouth of the ureteric opening in the bladder wall. They attached 
even more imiiortance to the si^hincteric actir'ity of the lower end of the 
ureter than to the valvelike arrangement of the oj^ening of the ureter into the 
bladder. 

Carmine Injection into Bladder. — ^In one experiment a tentative effort 
was made to effect the 2>assage of an easily recognizable inert substance from 
the bladder into the ureter, as follows : — 

Experisient 4. — Under ether anxstliesia the bladder of a large rabbit yas 
exposed ; it was found dilated with urine ; 1 c.c. of a thick emulsion of carmme 
was introduced by means of a catheter, and the urethra ligated. The abdominal 
incision was temporarily closed, and the animal kept under light ether ana;stliesia 
for four hours. At the end of that time the bladder was again exposed, and foun 
to have become considerably more distended with urine. The ureters showed no 
signs of dilatation. The rabbit was killed and, in order to prevent any relaxation 
of the v^esico-ureteric opening after death, plunged at once into Kaiserling s solution. 
When thoroughly fixed, the bladder and ureters were opened. No trace of eannine 
staining was present in either ureter, indicating that, in spite of the tension m le 
bladder caused by obstruction of the urethra, no regurgitation of the urine la 
occurred. 
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Such a single experiment cannot be conclusive, but it agrees vith the 
findings of Draper and Braasch. 

Effect of Trauma on Susceptibility of Kidney to Infection of Bladder. 

— Attention was now directed to the effect of trauma in rendering the kidney 
susceptible to infection from an infected bladder. 

A subtle form of trauma seemed to be offered by temporary or permanent 
occlusion of the ureter. Lepper," using B. coli, found that, although organisms 
injected into the blood-stream in the dosage used by her did not, under 
ordinary circumstances, make their appearance in the urine, they did so if 
the ureter of one kidney were temporarily occluded ; this she believed to be 
due to trauma caused to the kidney by even temporan,' closing of the ureter. 
Some evidence as to the nature of this trauma is given later. The following 
experiment was performed : — 

ExTERniENT 5. — Under ether anaesthesia the ureter was exposed through a 
median abdominal ineision, and a bulldog clip applied at about its middle. The 
wound was then partially closed, but in such a manner as to leave the handle of the 
clip protruding, and 1 c.e. of an emulsion of staphylococcus was introduced by 
catheter into the bladder. The wound with the clip protruding was covered by a 
sterile dressing, and the animal left for one hour. At the end of that time the clip 
was removed and the wound finally closed. Fortj- hours later urine removed by 
cathetcrization showed no jnis-eells and gave only a few colonies of staphylococci 
on culture. Thereafter s])ecimens of urine showed nothing abnormal. 

This experiment was repeated once. On killing the second rabbit, some 
scarring and consequent contraction of the ureter at the site of application 
of the clip, but insufficient to cause complete occlusion, was found ; the 
ureter above this point, and the pelvis, were both somewhat dilated, but 
there was no sign of infection of the kidney. 

On the assumption, which as subsequent experiments showed was not 
justified, that any trauma to the kidney jrroduced by obstruction of the ureter 
would be ])rogresslvc, it was now determined to infect the bladder, to give 
the infection ample time to reach the lumen of the ureter, and then to 
ligate that structure. It was hoped that the disturbance produced by the 
obstruction of the ureter would be effectual in bringing about a renal 
infection. 

Ivxi'Eiti.MENT 0. — In the manner described above, a cystitis was brought about 
by the introduction of infected Turkey sponge. Five days later, under ether 
aiueslhesia. and through a median incision, the left ureter was ligated in two places 
and a t)ortion removed from its middle. The wound was then closed. Eight days 
later the animat, which for .some days past had shown signs of illness, was killed. 
.Vt aiitopsy the left kidney was found to be greatly enlarged and to show collections 
of pus beneath the caiisule ; the ])cl\ns and ureter were both enormously dilated 
on section, the dilated pelvis was found to be filled with pus. and areas of siippuration 
wem apparent tmeking through the kidney substance from i)elvis to capsule, under 
\vhich were sevenil abscesses of all sizes. Three septic infarcts were to be seen in 
the ,sid)stance of the kidney (Fig. SO), 

tultures of pus from the left jiclvis gave a free growth of Slaphylococcus aureus : 
eultun's from the heart blood and right renal pelvis were sterile. From the bladder 
\irine, sta])hylocoeei were grown. 

On opening the bladder, an abscess was found surrounding the sutures in the 
wall of the organ. 
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111 this exiieriment a severe infeetion of the kidney had been brouirht 
about ; as to the mode of this infection, tliere ivere tivo possible explanations. 
In the first place, it might be assumed that the cocci had made their ivav 
from the bladder into the ureter before it ivas ligated, and that after occlusion 
of that structure they had produced tlie infection of the kidney, weakened 
as a result of the operation. This explanation is hardly probable, inasmuch 

as the segment of ureter 
removed five days after 
the bladder was infected 
^vas quite normal on iniero- 
seopical examination, indi- 
cating that no infection 
was present in the ureter 
at the time that structure 
was ligated. In the second 
place, the renal infection 
might be explained as hav- 
ing been borne from the 
abscess in the bladder wall 
by the blood-stream. The 
jiresence of septic infarcts 
in the kidney offered sup- 
port to this second view. 

This experiment was 
repeated, and in three other 
experiments (7, S, and 9) the infection of the bladder was brought about at 
the same time, two days and one week respectii'ely prior to the occlusion of 
one ureter. Experiments S and 9 were each performed twice. In none of 
these further experiments was an infection of the kidney procured, and in 
none of them was any infection of the operative wound in the bladder 
Iiresent, such as was described under Experiment 6. 

Early Changes in Kidney following on Occlusion of Ureter. — At this 
point it seemed desirable to obtain some first-haird information as to the more 
immediate effects of occlusion of the ureter upon the kidney. In Experiments 
10 to 15, the ureter was exposed under ether anaesthesia through a median 
incision and a ligature applied at the junction of the lower and middle thirds. 
This procedure was carried out without in any way touching either the 
kidnej'- itself or its A'essels. The importance of this is indicated hereafter. 
The abdominal wound Avas then closed, and the animals AA'ere alloAved to 
surviA^e for one hour, tAvo, three, and fiAm days, and one and tAVO Aveeks res- 
pectiAmty. In cA'ery instance the animal AA'as killed at the end of the time 
stated, the kidncA’ remoA’ed at once and put into Kaiserling’s solution, and 
onty sectioned after it had become hard. 

Experijient 10. — Animal killed one hour from time of obstruction of the 
ureter. On cutting open the kidney after fixation, the pehus and ureter Avere found 
greatly dilated. The renal papilla AA'as flattened out and the medulla compressed, 
but the cortex shoAved no diminution in thickness. On microscopical examination 
the most striking change Avas the presence of numerous areas of hseraorrhage ; these 




Fig. so. — Ab.sc0.s5 formation in Experiment C. Outline 
figuro sliows size of unaffected kidney. 
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were most plentiful in the eortex and boundar>- zone, and appeared to be due to the 
rupture, following upon overfilling, of the intertubular capillaries : the presence 
of great ensorgement of the veins in conjunction with comparative emptiness of the 
artLies suggested obstruction of the venous outflow as the cause of these hemor- 
rhages. So far as could be ascertained, this obstruction was due to pressure exerted 
by the tense walls of the greatly dilated pehis upon the arcuate sj'stem of veins in 
the kidney. The tubides of cortex and medulla alike were greatly dilated, obriously 
as the result of the jjressure of the secreted urine witliin them. 

Experijiext 11. — Animal killed twentj'-four hours from time of ligation of the 
ureter. Macroscopically the appearances were verj' similar to those in Experiment 
10. The walls of the pehis were greatly swollen and dark red in colour, and the 
urine retained in the pehis was dark brown and contained many red blood-eells. 
microscopic examination showed no increase in the areas of haemorrhage described 
under Experiment 10, but in other respects they revealed a further advance of the 
state of affairs seen after one hour's ligation : the dilatation of the tubules, more 
particularly those of the cortex, was greatly increased ; the medulla showed further 
signs of the influence of the pressure exerted by the contents of the dilated pehis, 
the tubules in this area, as they approached the papiUa, showing a sharp bend due to 
the stretching of the medulla and flattening of the papilla ; tlus bend had apparently 
resulted in the occlusion of the tubules, thus, to a large extent at any rate, cutting 
off the lumina of the cortical tubules from any direct connection wth the ca\ity of 
the pelvis. 

Experiments 12, 13, 14, 15. — Ureter obstnicted for tlu-ee, five, and seven days, 
and two weeks. maerosco])ically these all showed the same features as described 
under Experiments 10 and 11. Tbs pehis showed little increase in size in any of 
these experiments on that attained after twenty-four hours' obstruction ; the sub- 
stance of the kidney itself, however, showed a slowly progressive dilatation, 
accompanied by great stretching and flattening of the medulla, though even after 
two weeks' obstniction a deep strip of cortex remained, spread out over the dilated 
renal sinus. .After the third day the venous congestion became progressively less 
and less, wiiilc the areas of haemorrhage had completely disappeared at the end of 
a week — apparently as the result of absorjition. By tbe end of two weeks the 
dilatation of some of the tubules of the cortex had become extreme ; others were 
comjjrcsscd and had their lumina occluded : the compressed tubules tended to occur 
in well-dcnncd areas, mapping out the areas in which dilatation of the tubules had 
occurred, the result of this arrangement being to give a honeycomb appearance to 
sections of the cortex as viewed through a hand lens. This progressive dilatation 
of the tubules speaks for a continued secretory activity on the part of the kidnev. 
the urine thus secreted being to a large extent retained in the tubules as the result 
of the flattening of the medullary- tulndcs and their angulation, as pointed out under 
Experiment 10. The cells of the dilated cortical tubules were flattened, but other- 
wise appeared healthy ; the epithelium of the compressed tubules also stained well, 
but in some of the tidmles the ba.scmcnt membrane had disappeared, presumably 
indicating the first stc]) towanls the dissolution of these tubules. The glomeruli 
showed no dilatation. 

Tlic above experiments show tliat tlic most striking of the more immediate 
effects of obstruction of the ureter on tiie kidney is not. as miglit be e.xpected. 
I lie onset of a progressive degeneration of the secreting tissue, but, on the 
eontrary. an almost immediate, sudden trauma in the shape of interstitial 
local Inemorrliages. witli a strong tendency to recovery. In order to be sure 
that these haunorrliagcs arc due directly to ligation of the ureter, it is. of course, 
essential to ligate that \'csscl as is described above, without liandling the 
kidney. .Any such method as delivering the kidney through a loin incision 
prejiaratorv to ligating its ureter produces extensive luemorrliagcs and masks 
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the effect of the ureteric ligature. Tliis production of traumatic hienior- 
rhages must be borne in mind in all experiments upon the kidney involving 
ligature of the ureter, and, taking it into consideration, the most probable 
explanation of the infection of the kidney in Experiment G -would seem to be 
that it was carried by way of the blood-stream from the abscess in the 
bladder to one of the haemorrhagic areas in the renal substance. 


II. INFECTION OF THE KIDNEY FROM THE URETER. 

Attempts at producing an ‘ascending’ infection of the urinary tract from 
the bladder having given only the above negative or equivocal results, 
attention was now directed to the possibility of the j^assage of infection from 
the ureter into the kidney. 

ExrEniMENT 10. — Under ether anicsthesia the ureter was exposed through an 
abdominal incision and ligated at the junction of the lower and middle thirds. A 
glass cannula was inserted into the proximal end of the ureter, and the ureter divided 
below the point of insertion of the cannula. The jiroximal end and cannula -were 
brought out through the abdominal wound, Avhich was then sutured and sealed -vvith 
collodion ; 1 c.c. of an emulsion of staijhylococeus was introduced through the 

cannula into the ureter, the ureter ligated just above the cannula, and the latter 
removed. The introduction of organisms into the ureter was carried out in 
this way to avoid contamination of the jrcritoneal cavity, which in no instance 
occurred. Forty-eight hours later the animal was killed. The kidney was found 
greatly swollen, with numerous and extensive subcapsular abscesses about the 
lower pole ; in fact the condition closely resembled that of ‘surgical kidney’, -with 
the difference that owing to the ligature of the ureter the pelvis was greatly 
dilated with pus. 

The problem now was to determine whether the infection had ‘ascended’ 
in tJie strict sense of the term by way of the lumina of tlie tubules into the 
renal substance, or whether infection of tlie kidney had been the result of 
direct spread into the interstitial tissue ; tlie appearances of abscesses under 
the capsule, while the main mass of pus was confined to the pelvis, suggested 
that a real ‘ascent’ of the infection might have occurred. Jlicroscopie 
sections, howe-^^er, did not confirm this vie.w ; these showed the medulla 
stretched out and compressed b}'^ the mass of pus and urine in the jiclvis ; 
the epithelium of the tubules in immediate relationship to this pus was 
necrotic, aiiparentlj'- as the result of sjjread of toxin into the tissues, the 
necrosis grading off into degeneration, and then into cloudj'^ swelling, as 
the neighbourhood of the pus rvas left. In places the infecting cocci, by 
reason of the dissolution of the epithelial lining of the renal sinus, had 
gained access for a very short distance into the interstitial tissue of tlie 
medulla ; but nowhere could pus-cells or cocci be demonstrated in the 
lumina of the tubules. 

The abscesses under the capsule at the lower pole were found to be due 
to the direct spread of the infection from the pelvis through a rupture in the 
epithelium of the sinus, where it was reflected from the pelvis on to the papilla, 
and thence up under the capsule, without affection of the underlying cortex. 
It was conjectured that this ru23ture had been brought about by the use o 
too great an amount of emulsion for the injection, and of too gi-eat force m 
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its performance, TJiis "U'as confirmed in a further experiment {^Experiment 
17). in which onlv 0-2 c.c. of the staphylococcal emulsion was used ; in this 
case, although the same infection of the pelvis was produced, the subcapsular 
abscesses were absent. 

Carmine Injection into Ureter. — Since experiments with living cocci 
necessitated the early destruction of the animal, and moreover produced 
prog^essi^■e changes of a rather uncontrollable nature, they were repeated 
using a suspension of carmine ; the use of this material made it possible to 
leave the animal for as long as wished after its introduction, in order to give 
ample time for it to find its way from the pelvis into the kidney, were it 
capable of so doing. 

In the first of these experiments, Xos. IS and 19, 1 c.c. of the carmine, 
used in a hea'vy emulsion in distilled water, was introduced into the left ureter, 
which was thereafter ligated, in the manner described above : the animals 
were killed twenty-four and forty-eight hours respecti\'ely from the time of 
the injection. In both cases the appearances after death were vein' similar ; 
but, since they were more striking in the rabbit which had been allowed to 
survive for forty-eight hours, this alone will be described. At po-st-mortem. 



Fic. SI. — Mode of spread of carmine from pelvis out under the capsule in 
Experiments 18 and 19. 


the pelvis and ureter as far as the ligature were found greatly dilated and 
filled with carmine ; at the lower pole of the kidney was a deeply stained area 
caused by the appearance of the carmine beneath the capsule (Fig. 81). On 
laying the kidney open after fixation, it was apparent that this subcapsular 
staining had been produced by tlic direct passage of the carmine from the 
pelvis, out beneath the true renal capsule, without its having entered into 
the substance of the kidney at all. 3Iacroscopically the kidney showed 
the usual llattening of the medulla, but no evidence of carmine within its 
substance. 

On microscoiiic examination it was at once evident that, as in the first 
experiments in which living cocci were used, the amount of the injected 
material had been too great and that rupture of the epithelium lininfr the 
renal sinus had been effected (Fig. 82). It was through such a rupture'^ that 
the carmine had passed out from the ))clvis beneath the capsule coverino- the 
hnver j)olc of the kidney. Microscojnc examination of the sections showed 
rupture of tlic ciiithclium. not only at tlie junction of the pelvic wall and 
caiisulc. but also over the surface of the kidney bounding the renal sinus. At 
some of these points of ru])ture of the epithelium lucmorrhage had occurred, 
and in one of them a mixture of red corpuscles and carmine granules was to be 
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seen actvtallj'^ lying within the interstitial substance of the kidney {Fig. 83). 
Further examination of this kidncj' revealed granules of carmine lying Avithin 
A’essels, sometimes free, sometimes contained Avithin the lining endothelium, 
and in many cases at some considerable distance from the site of the hemor- 
rhage ; it AA-as not possible in cA'eiy instance to be sure if the A'essels concerned 
AA’ere lymijhatics or capillaries ; some Avere undoubtedly blood-A-essels, and 
the probability is that both AA'cre implicated. Furthermore, a number of 
the conA’oluted tubules in the immediate neighbourhood of the carmine- 



containing haemorrhagic areas shoAved numerous minute granules of carmine 
Avithin their lining epithelial cells {Fig. 84). In no instance AA’as a granule of 
carmine detected Avithin the lumen of a tubule, though some of the tubules 
contained a pinkish homogeneous substance {Fig. 84, A) AAdiich ma}’^ liaA'e been 
albumin stained by carmine secreted in solution in the alkaline urine and 
coagulated by the fixathm. These appearances might seem to indicate that 
the carmine had been taken up the blood or lymph or both from the 
carmine-containing hsemorrhagic area, and AA'as in course of being excreted 
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by tlie tubular epitlielium : a more probable explanation is that the appear- 
ances were due to vital staining of the bioplastic gi'anules of the epithelial 
cells by the carmine. 

■Whatever may have been the manner in which the carmine granules 
reached the epithelium of some of the convoluted tubules, it was quite e^udent 
that none of it had reached the interior of the kidney by passage from the 
pelvis up the lumina of the tubules. 



Fi«. S3. — Burst iup of canninc throupli epithelium of rcnnl sinu.s nnd into interstitial 
tissue of kidney in Erp^ritnents IS nnd JR. Hrematoxylin staia. 


.\ furllicr experiment. Xo. 20. in which only 0 3 c.c. of the emulsion was 
used and the animal was left for five days in order to give the carmine everv' 
oijportunity of jiassing from the pelvis into the kidney, confirmed this ^-iew. 
In this animal no rupture of tlic epitlielium of the renal sinus was found post 
mortem, and. altliough the pelvis was full of the emulsion, no trace of it could 
be delected in the kidney, cither macro- or microscopically. 

Ihirns and Swartz. using dogs, report that they found no difiiculty in 
bringing about tlic passage of Indian ink from the ureter into the kid'nev. 
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The}" state that in animals killed half an hour from the time of the injection 
under a hydrostatie pressure of six inehes of a small amount of this substance 
into the ureter, they Avere able to demonstrate the ink “ in the collectini" 
tubules, the distal eoiiA^oluted tubules, the aseending and deseending limbs 
of Henle’s loop, the proximal convoluted tubules, the capsule of Bowman, in 
the spaces between the tufts of the capillaries of the glomeruli, and in the 
capillaries themselves”. 



Fig. 84. — Hiph-power drawing of portion of Fig. 83 within circle, showing carmine-stained 
grannies in epithelial cells. A, The pink substance referred to on p. 114. 


The difference between these findings and those given above in con- 
nection Avith carmine injections is so striking that it A\’as considered necessary 
to repeat the experiment, using Indian ink, AA-ith a aucaa' to ascertaining if 
there is any radical difference in the behaA’iour of the tAA’o substances. 

In Experiments 21 and 22 Indian ink AA'as alloAA-ed to floAv b}" graA'ity from 
a height, in the one case of 6 inches, in the other of 9 inches, into the ureter, 
AA’hich had been cannularized. The pressure AA-as kept up for half an hour, 
the animal being all the time under light ether anaesthesia. At the end of 
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tliis time tlie ureter was ligated, the animal killed, and the kidney ^emo^ ed 
and fixed. In both cases the findings were identical. The pchfis was filled 
with the ink, but the most careful microscopical examination failed to sliow 
the entrance of a particle of the injected material into the tubular system of 
the kidney. 

DISCUSSION. 

The uniformly negative result of all the experiments described above, 
performed with the view of bringing about the passage of cocci or camune 
granules, or Indian ink. from the pelvis into the renal tubules, points to the 
conclusion that the renal papilla stands guard over the tubular system of the 
kidnev, acting as a A'alve, passage through which in the reverse direction is a 
matter of impossibility. If the results described above are correctly inter- 
preted, it would seem that an ‘ascending’ infection of the kidney, in the sense 
of the passage of infection from the pelvis into the renal tubules, can never 
take place. 

In Expei-imenis 16, 18, and 19, however, the possibility of infection of the 
kidney from the pelvis in a manner other than the direct passage of infected 
urine in the reverse direction into the renal tubules was demonstrated. These 
experiments showed tliat by a sudden increase of the fluid pressure within 
the pelvis it was possible to effect a nipture of the epithelium of the renal 
sinus. Such a rupture occurring at the junction of the pehde wall and renal 
capsule allowed the passage of the pelvic contents outwards underneath the 
capsule, and in the jn'csence of an infecting agent might give rise to a condition 
indistinguishable from a clinical ‘surgical kidney’. It is probable that an 
increase in the jjressure within the pelvis, to a height sufficient thus to bring 
about a nipture of the epithelium lining the renal sinus, could only be 
caused by a mechanical injection such as was used in the experiments. It is 
jiossibly conceivable that such an effect might be produced by a sudden 
stoppage of the urinary passages such as may occur wth a stone in a ureter ; 
but even that is conjectural. There can, however, be little doubt that in 
therapeutic irrigation of the pehns through a ureteric catheter it would, by 
flic use of sufilcient force, be easy to bring about such a rupture of the 
epithelium of the sinus. It seems quite possible that exacerbations of renal 
infection sucli as arc sometimes seen following on pehn’e irrigation may be 
due to this cause. The c.\])crimental results provide indications for caution 
in so far as the volume of irrigation fluid used and the degree of pressure 
under wliich it is injected arc concerned. 


SUMMARY AND CONCLUSION. 

series of experiments is described, designed, if possible, to bring about 
an ascending’ infection of the kidney, using the term 'ascending' in the 
sense of an infection jiassing into tlic kidney via the himina of the urinarj- 
liassagcs. .Vttcmiits directed to bring about infection of the ureter from the 
bladder showed that the urctcro-vesical junction offered, under the experi- 
mental conditions, an insuperable bar to the passage of infection from the 
bladder uiiwards. lly direct infection of the lumen of the ureter it was found 
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to be possible to bring about a subsequent infection of the kidnej’’ : but this 
infection was due, not to regurgitation of the infected pelvic contents into 
the renal tubules, but to direct spread tlu’ough the epithelium of the renal 
sinus into the interstitial substance of the kidney, and under certain con- 
ditions, into the space between the kidnej' and its true capsule. Carmine 
injected into the pelvis did not pass through the renal papilla, which appeared 
to offer an impassable barrier to a reversal of the urinary flow. 

No evidence could be obtained of the possibility of the occurrence of an 
‘ascending’ renal infection. 

The thanks of the authors are due to Sir Cuthbert Wallace, Director of 
the Surgical Unit, St. Thomas’s Hospital, and to the Medical Research Council, 
without assistance from which the work could not have been carried out. . 
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I. INTRODUCTION. 

It may perhaps be said with some justice that retroperitoneal cysts are of 
academic rather tlian practical interest : but I believe that they are of some 
importanee. for several reasons. First, it will be generally agreed that the 
study of embryology is not sufficiently often referred to in dealing with the 
etiology of disease. AVc toucli lightly, and not always very accurately, upon 
cmbryological facts for the explanation of such conditions as hare-lip. cleft 
palate, thyroglossal and branchial cysts : but there are undoubtedly many 
more complicated ]iroblcms upon tlic etiology of which cmbryolog>’ mav be 
expected to shed further light ; and I am convinced that we are on the 
tlireshold of much important work based on the correlation of embrvological 
and jiathological mctliods. Many retroperitoneal cysts are developmental in 
origin, and 1 hojie to show how a study of the processes involved sheds con- 
siderable light upon their origin. Secondly, these cysts are not common, 
and in the jiast but little work lias been done upon them, and the literature 
on the subject is most confusing. 

My attention was first directed to them by a ease in St. Mary's Hospital, 
in 1020. and. as is the experience of us all. examples of rare diseases do not 
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come singl}" but in twos and threes. Tliree cases of retroperitoneal cysts 
■were admitted within two montlis, and since then none liave been seen, though 
I liave jjersonal knowledge of two others. The first case was impressed on 
my mind partly because of its intrinsic interest, partly because it was the 
first ease of its type I had seen, and partly because it provided a dramatic 
diagnostic surprise. It may be conveniently quoted here, as it gives a graphic 
picture of tliese retroperitoneal cysts. 

Case 1. — Female, 34, married, with two children, was admitted to St. Jlarj^'s 
Hospital with a history of vague jjains in the left side of the abdomen. She had 
had a certain amount of trouble with the bowels for the previous month, necessitating 
the use of purgatives twice a week, but wc were not satisfied that this was of any 
importance. She had also had frequency of micturition for about three months, 
which she described as coming in regular attacks with quite normal inter\-als. On 
examination, a swelling was found in the left side, being freely movable and easily 
reduceable into tbe loin. It was soft, rather flabby, and obviously cystic in nature, 
and I think quite naturally a diagnosis of hydronephros was made. A pyelogram 
was accordingly taken, but unfortunately tbe plate was tbin, and no definite 
expression of opinion could be hazarded iqion it. It was, however, suggested that 
the solution seemed to have filled a verj’ small part of the renal pelvis. 

An exploratory operation was decided upon, and the left oblique lumbar incision 
performed. When the perirenal .space was exposed, a bluish thin-walled cyst •was 
found, and the diagnosis of hydronephrosis seemed assured. As the dissection pro- 
ceeded, the surgeon remarked that the ureter would soon be found attached to the 
hydronephrosis. But the cyst shelled out revealing no attacliments at all, and it 
was then realized that the kidney was present, rather higher in the abdomen than 
usual, and moreover was only half the normal size, thus explaining the unusual 
pyelogram. 

This case illustrates in many ways the features characteristic of retro- 
peritoneal cj^sts. The need exists for an accurate definition of the term 
‘retroperitoneal C3'st’, for so many cases are so named whicli are C3'sts of 
organs such as the kidne3% pancreas, and so on. The 3 ’' are naturalh’^ situated 
behind the peritoneum, but I submit that the tenn should be reserved for 
those C3'sts l3dng in the retroperitoneal fatt3^ tissues which have no apparent 
connections with an3'’ adult anatomical structure save b3'’ areolar tissue. ' 

In this jraper I shall deal with such C3'sts as I have defined above, except 
that I have a few remarks to make on some falsel3'-named pancreatic cysts, 
and also on two C3'^stic conditions in the kidne3'^s which are of developmental 
origin and are very closel3^ related to the Avhole question of the true retro- 
peritoneal C3^st. I shall therefore outline quite briefl3'^ the embiyological 
processes which are relevant. 

II. DEVELOPMENT OF THE STRUCTURES OF THE 
POSTERIOR ABDOMINAL WALL. 

1 . The Pronephros. — The human 2rronephros has no excretory function, 
and can onty be regarded as a rudimentary structure. Its appearairce is 
but transitory, and its development is so iirconrplete that a clear idea of its 
life history is by rro means eas3'^ to obtain, especiall3^ as it occurs in so very 
earl3'^ a stage in the growth of the hunrarr embryo, being first seen in a 
1 - 73 -mni. embryo and hardng completel3'^ disappeared by the time the 4-9-nrm. 
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stage is reached. A detailed account of its developriient ■svould be quite out 
of place here, but certain of its salient features must be emphasized. 

In lower forms the excretory system is essentially a segmental one, and 
the same tendency is seen in the arrangement of the human pronephros and 
mesonephros. The segmentation of the mesoderm begins at the head end 
of tlie embryo and proceeds eaudally until complete. Pronephric rudiments 
have been seen by Felix" and others in the 2nd primitive segments {Fig. S5). 
Tlie cranial portion develops first, and so brief is the existence of the tubules 
that those first formed are already in an advanced stage of degeneration 
when the caudal ones are appearing. These latter 
are completed in an embryo of 2-5 mm. greatest 
length, and are already degenerated in one of 
4-25-mm. verte.x-brecch length. 

For the purpose of this paper two points are 
of the utmost importance, viz., the most caudal 
extension of the pronephric system, and the time 
of its complete disappearance. It is probable that 
no pronephric tubules exist beyond the 12th primi- 
tive segments, though there is some doubt about 
the 13th pair. Tlie 12th segments will eventually 
correspond in the developing embryo with the 
opening of the bursa omentalis, and therefore pro- 
nephric remnants — if they persist — will be behind 
the peritoneum and are in a position to account 
for cyst-formations. In this connection it is in- 
structive to remember that in the dogfish there 
are certain papillary projections from the posterior 
■wall of the bursa omentalis, which Professor 
.1. E. S. Frazer has described, and to which he 
has given an undoubted pronephric value. The 
time of disappearance of the pronephros is impos- Fig. So. — Diai^m siio«-- 
sible of accurate determination, because in the e"e^ments in an embo^'"f 
caudal segments there is an overlapping of pro- len?th. 

1 ■ , ... , .1 • . with ir pairs of segments. 

nci>nnc and mesonephric elements, and the picture niere are pronephric rudi- 

is somewhat confused; but it mav be said with ments m the end. 4 th, cth, 

„ , . • ith, and Sth. and the nd^e 

some coiilidence that by the time the 5-nim. verte.x- from the 9th to isth prim- 

brccch length stage is reached, the pronephros has 
disajipeared. Nevertheless it is important to re- 
member that the external glomerulus of the pronephric tubules may persist 
long after this stage, because of their independence. 

2. The Mesonephros. — The devclojinlent of the mesonephros is a vast 
subject, and the following description will be confined to a brief outline of 
its growth, its original extent, its two periods of degeneration, and lastlv to 
its eventual adult representatives. 

The mesonephros, develojiing from the mcsodcmi of the intermediate cell 
mass, is first seen in the 13th. 14tli. and lath segments in an embryo 
of '2-5 nun. greatest length {Fig. .SC). These segments correspond to the 2nd, 
3ul. and 4th thoraeie segments. (From now onwards the segments will be 
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denominated cer\-ieal, thoraeie, and lumbar — the reader will remember that 
the first four pairs of primitive segments are taken up in the development of 
the head.) Growth oecurs in both directions, for, in an embryo of 5-3 mm. 
greatest length, mesonephric tubules have extended to the 6th cervical 
segment, and in an embryo of 7 mm. the caudal limits of its e.xtension 
have been reached, i.c., to the 3rd lumbar segment. It will be seen then 
that mesonephric elements are developed in the 6th . cervical to the 3rd 
lumbar segments both inclusive, making a total of 18 segments. In these 
segments the de\’elopment of the tubules is dysmctameric, and several 



Fig. 8G.- — Diagram showing tho 
left excretory apparatus of an 
embryo of 2*6 mm. and 24 pairs of 
segments. Pronephric elements can 
be seen in the 9th to 13th segments, 


tubules are formed in each segment. Felix 
estimates that a maximum of S3 tubules 
arc formed in each mesonephros. 

The first period of degeneration begins 
before the caudal extension is complete, for 
as soon as the cranial tubules are fully 
de\'eloped the}^ begin to degenerate. It 
therefore starts in the 5-3 mm. stage, and 
continues until the embryo has reached 21 
mm. greatest length. Beginning in the 6th 
cervical segment, degeneration proceeds in a 
continuous and regular fashion down to and 
including the 12th thoracic ; 15 segments 
therefore disappear, and onh’' the three caudal 
ones jiersist. In terms of tubules, Felix" 
estimates 57 out of 83 degenerate and should 
disapjiear entirely ; but a most important 
fact is emphasized by Zuckerkandl,^® that 
remains of these tubules can sometimes be 
identified long after the normal date of theiiy 
disappearance. For the purpose of this paper 
the foregoing facts are of very great iniport- 


TcTh "and”caudn7*to that''^t/ie*i 5 ait once. The mcsoiiephros ill the whole range 
of the intermediate cell mass which of its development is Iving ill the I’etl'O- 

l»rilo„cum, and there are 57 tubnles ivhich 
(Modified from Felix.) sliould normally disappear. It is reasonable 

to suppose that in a certain number of 
cases one of these maj^ remain as a vestigial structure, and, should it do so, 
another possible origin of retroperitoneal cysts has been demonstrated 


{Figs. 87 and 88). 

The second period of degeneration occurs later, and is concerned with the 


remaining 26 tubules, all situated in the lumbar region. The upper group, 
consisting of the 58th to 69th tubules inclusive, form the epigenitalis, and 
the lower group of the 70th to 83i-d tubules, the paragenitalis. The former 
are intimately concerned with the development of the genital glands, and are 
of no importance here. For exactly the same reason the paragenitalis tubules 
in the male need no descrijition ; but in the female the various tubular 
structures formed in and near the broad ligament are all derirmd from these 
paragenitalis tubules. The structures referred to are included under t le 
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several names of paroophoron, Kobelt's tubules, etc. Certain retroperiton- 
eal cysts in the pelvis undoubtedly arise in these mesonephric structures. 


Fig. S7. — ^Diagram of the 
structures of the post-abdo- 
minal tvall and the pericartlium 
of an einbr^'o of IG mm., shou-- 
ing the ridge formed by the 
mesonephros on each side. Tlie 
ridge is already dividing longi- 
tudinally into two, to form ihsr 
genital gland. The extent of 
the mesonephros will be seen 
to be from tbe top of the retro- 
peritoneum right to the pelvis. 

A, Mesonephros ; B. Genital 
ridge ; C. Median mesentery ; 
D, Genital tubercle. {Copied by 
Miss /. C*. -1/ann from a draic- 
iNj of Prof, J. K, S. Frozer.) ‘ 




Fig. SS. — Diagram similar 
to Fiy. Si in an embiy*o of 28 
mm. It shows the degeneration 
of vhe mesonephroi, the marked 
growth of the suprarenal ; and 
the line of disappearance of the 
mesonephros i.s seen to be from 
the lateral ligament of the liver 
down to the internal abdominal 
ring. 

A, Pericardium ; B. Median 
mcientcrj* : C. Genital gland • 
D. Mesonephros. {Copied by 
-l/i-'-f I. C. ^lonn from a dro»r- 
itiy of Prof. J. E. S. Frazer.) 
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3. The Metanephros. — This arises from tlie ncplirogenic cord in its caudal ■ 
qiiartci’, and is divided cmbryologically ajid physiologicall}' into two parts— 
the excretory and tlie efferent. The efferent s 3 ’stcm develops from the 
Wolfiian duct in the 5th lumbar segment, at the point where it turns hori- 
zontall}’^ forward to enter the lateral Avail of the cloaca. From this origin 
the ureteric bud, first seen in embiyos of between -t-5 and 5-3 mm. greatest 
length, groAvs at first dorsalh’' toAA-ards the A'crtebral column, and then, grad- 
uallj’- curving. groAvs craniallA' behind the mcsoncj)hros in the retroperitoneum. 
This cranial groAvth continues until it lield up bj" the lateral outgroAA’ths, Avliich, 
acting as an anchor, prcA'cnt a further groAA-th forAA-ards {Fig. 89). By the 
13-mm. stage, the adult jrosition of the renal jrelA-is opposite the 2nd lumbar 
A’ertebi’a has been reached. Increase in length of the ureter occurs eaudalh', 
for it is in the lumbar region that tlie bodj' groAvth principally takes place. 
The ureteric bud diA’idcs into tAvo poles, and these begin groAving on their 

OAvn account ; so are the 
collecting tubules of the first 
order formed. These again 
form collecting tubules of the 
second order, and so on and 
so on, until there are formed 
tubules of the 1st to the 12th 
order and terminal collecting 
tubules. The final completion 
of this series occurs during 
the fifth month. 

The excretory system 
arises in that part of the 
nephrogenic cord AA’hich lies 
in direct sequence AA-ith, and 
the human embiyo it is quite 
small, and on the formation of the ureteric bud lies internal to it; but it 
rapidly groAvs around the ureteric bud, and provides it Avith a cap. When 
the collecting tubules of the l.st order form, the metanephric cap divides, 
keeping pace Avith the tubules, thus proAuding each set Avith a cap of excre- 
tor}'- tissue. And so the process adAmnees AA'ith every formation of a neAV 
order of collecting tubules, until at last all 12 orders of tubules are formed, 
each Avith their OAvn excretor}'^ cap. At this stage, so closelj'^ packed together 
are the branches of this ureteric tree, that the contiguous islands of excretory 
tissue all coalesce, and the first representation of the formed kidnej’’ is noAv 
obtained. From the excretory caps are formed BoAvman’s capsules and the 
uriniferous tubules. 

It is clear, therefore, that union must take place betAveen the terminal 
collecting tubules and the uriniferous tubules before the function of the 
kidnej'^ can be established. There is apparentlj'^ a union of some tubules m 
one of the earliest orders ; but the Aucav held b}'^ Felix is that the final union 
occurs much later. HoAveAmr accomplished, this union is a most complicated 
process, and for this reason slight disturbances of deAmlopment may giAm rise 
to quite marked anomalies. 



Fig. 8P. — Tlie right siae of on cinbrj-o of 0-5 mm. 
grentest length, in which the ureteric bud has formed 
a primitive pelvis, and has divided into its first tAvo 
tubules. (Ajter Felix.) 


caudal to, the last mesonephric segment. In 
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The account here given is the commonly accepted theor}- as so ably 
expounded by Felix ; but it is not possible to leave the subject u-ithout 
referring to the work done by 0. F. Kampmeier^^ who has brought forward 
an entirely new conception of the development of the kidney. He suggests 
that, in the metanephric caps surmounting the collecting tubules of the 1st 
order, uriniferous tubules are developed and unite with the collecting tubule. 
These uriniferous tubules then undergo cystic degeneration and disappear. 
With the formation of collecting tubules of the 2nd order, uriniferous tubules 
of the 2nd order develop and unite with the collecting tubules. Again there 
occur cystic degeneration and disappearance. And so the proeess continues 
up to tlie final order of tubules. If Ivampmeier's account be true, it must be 
obvious that there are enormous numbers of tubules which are formed only to 
undergo cystic degeneration and death, and therefore the possibilities of such 
degenerated areas remaining instead of disappearing completely are verj’ great. 
It seems probable that the origin of certain cystic diseases of the kidney 
must be sought much earlier in their developmental historj^ than has been 
previously thought. As will be explained later, single large cysts of the kidney 
are much easier of explanation by Ivampmeier’s work than they were before. 

4. The Wolffian DucL — The Wolffian duct is the primary excretory duct 
of the pronephros and mesonephros. Arising originally by the fusion of the 
proncphric principal tubules, it is joined later by the similar mesonephric 
tubules. It terminates in the lateral wall of the cloaca, and, as has been 
explained, gives origin to the ureter bud. During the degeneration of the 
pronephros and mesonephros, the duct keeps pace with that process. In 
the male, it is represented by the ducts of the epididymis and the vas deferens : 
in the female it survives only as the duct of Gartner. 

5. The Mullerian DucL — This duct develops primarily from an invagina- 
tion of the ccelomic mesothelium into the summit of the urogenital fold in 
the region of the 2nd and 3rd thoracic segments. It is present in embryos of 
10 mm. greatest length, and represents the ostium abdominale. From the 
blind end of this pouch a caudally directed outgrowth takes places, immediately 
external to the Wolffian duet, i.e., between it and the ccelomic mesothelium. 
That is the commonly accepted view, though Professor Frazer suggests that 
there arc grounds for believing that the Jliillerian duct is really derived from 
the Wolllian duct by a process of gradually advancing separation, a state 
of affairs well recognized in lower forms. The Mullerian duct disappears 
practically entirely in the male, but is. of course, the main groundwork of 
the architecture of the female generative organs. 


III. THE DEVELOPMENT OF THE PERITONEUM OF THE 
POSTERIOR ABDOMINAL WALL. 

1 now pass to the development of the peritoneum of the posterior abdo- 
minal wall, and particular emphasis will be laid upon it, because I believe that 
in anomalies of its formation there exists one of the causes of retroperitoneal 
cysts, .\s far as 1 can gather from my reading of the literature, this origin 
has not been touched on before. My attention was first called to this 



126 THE BEITISH .TOUENAL OE SUEGEEY 


possibilitj’- bj" a suggestion from Professor Frazer, and this part of my paper 
lias resulted from our many discussions of tin's subject. 

It is the peritoneal relations of the large intestine to which I wish to 
draw attention, and I cannot make my point clear unless I touch briefly 
on the return of the intestine from tlie umbilical sac and the rotation of the 
intestine, which the former so largely influences. 

1. The Return of the Intestine within the Abdominal Cavity. — It will 
be seen from Fig. 90 that in a .35-nim. embryo the mass of intestines is still 
in the umbilical sac, which is shown opened, e.vjjosing the contents in situ. 
It will be apjoreciated that the colon lies in the left part of the sac, and enters 
the abdomen to the left of the proximal loop ; and further, it can readily be 
seen that the colon and its mesocolon can be considered in two parts, viz., 

the abdominal and um- 



Pig. 90. — Drawincr cf a section through an embryo of 35 
imn. just to the left of the middle line, seen from the left. 
The umbilical sac is opened and the intestine seen in situ. 
The crecum and appendix will be seen in the left of the sac, 
and the returning colon is on the left of the proximal loop. 
The abdominal colon and its mesocolon are well shown. 
{From a reconstruction by Frazer and Fobbins.) . • 


bilical. The abdominal 
mesocolon stretches from 
the neck of the sac to 
the posterior abdominal 
wall in the mid-line, and 
therefore acts as a median 
septum in the upper part 
of the abdomen. This is 
a feature of the highest 
importance. 

Frazer and Robbins,* 
in their admirably' lucid 
pa])er on the factors con- 
cerned in the rotation of 
tire intestine in man, have 
developed a reasoned 
argument to e.xplain the 
mechanism by which the 
intestine returns and 
takes up its er’entual 
adult position. They 


point out that the return 

is a rapid — almost instantaneous — process, and is brought about b}" the 


changes in relative pressures of the abdominal cavitj" and amniotie sac. 
They proceed to show that the return begins with the proximal loop, followed 


b}'^ the next coil, and the next, and so on, until at last onlj^ the ciceiim 


remains, and on its return tliat step in the whole process is complete. 

The disposition of the returning loops follows a definite plan, and luas 


far-reaching effects upon the development of the peritoneum of the posterior 
abdominal wall. If it be recalled that the proximal loop in the neck of tlie 
umbilical sac lies to the right of the distal or colic loo]! {Fig. 90), and that 


the abdominal mesocolon forms a median septum, it follows that the returning 
loop must necessarily pass to the right of this septum, and will then lie below 
the right lobe of the liver. As more intestine returns, the m’esocolon is dis- 
placed dorsally and to the left, and the coils come to lie v’entral to it, and 
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iDelow the cfecuni and ascending colon, which are still in the sac. When this 


part of the gut returns, it will 
lie above and ventral to the 
coils of small intestine and below 
the liver (Figs. 91 and 92). It 
has naturally turned towai'ds 
the right, thus coming into line 
with the distal part of the colon. 
As the coils increase rapidly in 
length, the cascum is pressed 
baek until it reaches the dorsal 
wall, on which it lies, but to 
which it is not adherent. 

2. The Method by which 
the Colon gains its Adult Posi- 
tion : the Mesocolon. — The fore- 
"oing description has brought 
tlie caecum and the ascending 
and descending colon into rela- 
tionshi]) with the posterior abdo- 



Figs. ^>1, 92. — Diagrams of abdominal cavity 
and umbilical sac seen on section from above, to 
illustrate tlje mechanism of tlie laj-ing of the 
mesocolon on the posterior abdominal ■wall (see 
text). [AfUr Frazer and Fobbing.) 


minal wall, but they have not 


yet readied their adult position. This is seen in an embryo of 55 mm. 
(.«’r Fig. 93). It remains to describe how this is brought about. Fig. 04- 

explains diagrammatically the extension 



Kir.. O.'i.— Dni'vinj: of an embn*o of i*I 
tmn. to «ho\v the inc-sooolon. TIjc 

‘‘tnull intC'^tinc hii't been roiiiov<\l. Tlie 
cn'oum i-s on the pO'Stcrior nlKlominnl 
"all. l>u! not ndliori*nt, and the dr^^ndintr 
roloa j-ho"m Wfll out towanN ihc flank, 
hut lu't adherx-nt. It held tip by n pln-'S 
t\m\. 'I hr uu^'oolou i-i wrll ••hown. tliat on 
thr right l*ciac <lrrivt‘<l fnun iho nu'scntcrj' 
• ‘f thr ItMip, that on the left from the 
alHlotnitinl mesocolon. A. Suprarenal : 
B. .'■'tornacJi ; c. Kidney ; D, Mc'«cco^on ; 
E, t'.rruiu ; F, Di’^ceiidinc colon. 


of the colon. Xo. 1 represents the 
position in a 45-mm. embryo, X'o. 2 
tliat in a C3-mm., X'o. 3 that in a 
125-nim., Xo. 4 that in a 160-mm. 
embryo, and X'o. 5 that in a full-time 
foetus. From tliis it is evident that 
the whole colon is elongating : the 
future splenic fle.xure is travelling 



Kig. S-}. — .A >clioine from Krazfr nnd 
Rohbin.'’ pnpor to illustrate the trrailunl 
niovonicnt of the colon outwards from the 
nuddine («c>e lexi for do-cription). 
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upwards and to the left, and the hepatic llexurc to the right and less 
markedly upwards because of the liver ; with this there occurs an exten- 
sion in the area of the mesocolon, and it is to the ascending and descending 
colon that particular attention will now be drawn. When the ascending and 
descending colon with their mesocolon arc swung back upon the posterior 
abdominal wall, it is evident that tlirce layers of peritoneum rhust be in 
contact, viz., the peritoneum of the posterior abdominal wall and the two 
layers of the mesocolon. It follows that, for the adult arrangement to be 
produced, two of these layers must disappear, leaving the gut fixed on the 
abdominal wall. The two layers to go must be the jrosterior one and the 
middle one. The contention here raised is that, should these two layers fail 
to disappear completel}^ small islands of peritoneum will remain behind the 
peritoneum, and that these ma}- act as the Anlage of a retroperitoneal eyst. 


IV. CLASSIFICAllON AND DESCRIPTION OF CYSTS OF 
VARIOUS ORIGINS. 


HaA'ing briefly outlined certain embryological processes, I now turn to a 
description of the several varieties of retroperitoneal cysts, and will therefore 
suggest a classification of tliem. It may not be exhaustive, and is assuredly 
open to criticism ; but it does, in my opinion, cover the ground, and, more- 
over, deals with the subject on an embryologico-anatomical basis, Avhich I 
believe to be tlie correct one. 


A. Cysts of urogenital origin -i 


3. Pronepliric 
2. Mesonephric 

Metanephric 

4. Jliillcrian 


B. Cysts of niesocolic origin 

C. Cysts arising in cell inclusions — Teratomatous cysts 

D. Lymphatic cysts 

E. Traumatic blood cysts 

F. Parasitic cysts 

G. Cysts of developmental origin in f 1. The kidney 

fully-formed organs | 2. The pancreas 


Some of these almost explain themselves, but a short description of them 
all Avill be given. 

A . — Cysts of Urogenital Origin. 

Naked-eye Appearance . — When first exposed and seen in situ, they appear 
as bluish thin-walled eysts and rather flabby, never being tightly distended. 
When remoA'ed they are translucent and lose their bluish tinge. There are 
no visible x-essels in their Avails ; they haA'e no demonstrable pedicle and no 
connections— saAm b}^ areolar tissue — ^Avith the surrounding structures. When 
opened thej’' haA^e a smooth, glistening lining membrane ; are single, not 
multilocular ; and contain a clear serous fluid of Ioav specific graA'it_y, in Avhich 
there is occasionally cholesterin. 

Microscopic Appearances . — The Avail is thin and consists of a cellular 
fibrous tissue lined b}'^ epithelium, Avhich is Aisually of a Ioav columnar type, 
but may be cubical, and rarely is flattened. In one section in m}”^ possession 
the columnar epithelium contains one or tAVO goblet cells, Avhieh stain Avith 
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niuci-cavniine. The cells are small, have well-staining nuclei, and a cj’toplasni 
wliich stains faintly with eosin. 

Situation . — From a study of the development of the urogenital system, 
it is clear that these cysts will occur in an area bounded above by the lateral 
ligament of the liver, below by the internal inguinal ring, internally by the 
outer margin of the psoas magnus muscle, and externally by the lateral 
abdominal wall.' A second area lies in the pelvis along the line of the vas 
deferens in the male and the broad ligament in the female. The majority 
of the reported cases occur near the kidneys or behind the colon, and near 
the head or tail of the pancreas. 

The question must inevitably arise as to the identification of such con- 
ditions. when a retroperitoneal cyst is met with in a patient. Can a cyst 
be established beyond question to be of urogenital origin ? I think not, 
though their situation and histologx' are suggestive. The fact remains that 
there is nothing absolutely conclusive about their histology’, and no dogmatic 
expression of opinion is justified. I hope, however, I may claim that I have 
demonstrated that there are ample possibilities of remnants of this embryo- 
logic svstem to render such an origin probable ; but even if this premise be 
accepted, it is still difficult to establish from which part of the system any 
particular cyst has arisen. It can be said, however, that a cyst lying 
above tlie plane of the foramen of IVinslow is either pronephric or meso- 
nephric in origin, those below that level either mesonephric or metanephric. 
.\nd when cysts arc found near to an unusually small kidney, then there 
are strong grounds for assuming that the cyst is of metanephric origin. 
i\Iy first case and that rejiortcd by Frazier** are e.xamples of this type. 

On the subject of cysts of the female pelvis, very little doubt need be 
entertained. Those occurring in or near the broad ligament are well recognized, 
and have been given various names by gAuiwcologists. They had much better 
be designated broad ligament tVolflian cysts, for they are undoubtedly of 
mesonephric origin. 

Fimbrial cysts arc. of course. ^Ifillerian. 

Case 1 has already been described. Case 2 occurred in the practice of 
my father's partner. Dr. Cowjier. of Shanklin. Isle of Wight, to whom I am 
indebted for the details of the case and the microscopic preparations. .\s 
will be seen, the record is not quite complete, for I have had to rely upon a 
description of the case. 

Case 2. — .\ "irl of 15 years liad a sudden transient .‘ymptomless ha?maturia 
lasting thirty-six hours, succeeded three months later by an exactly similar attack. 
Dr. t'owper was then asked to sec her. and a swelling was found in the left side of 
the abdomen, nither high up and partly under cover of the left costal margin. The 
swelling was soft and apparently cystic, and an exiiloratory laparotcmv was decided 
upon. .\ large cyst was found pushing the stomach and transverse colon in front 
of it. and coming ai)])arcntly from the back of the abdomen. Considerable dilfieulty 
was experienced, but it was traced back to the neighbourhood of the left kidney. 
.\ttaebed to its deei)est jiart were three tuludes. each about the size of a normal 
vas defenms. The cyst and ttdiulcs were removed, but unfortunatelv it was not 
possible to define the exact connections of these tubules. The wound was closed, 
a nibber tissue drain being inserted. The patient stood the ojxiration well, and' 
all went well until, on the thinl day. there was a clear discharge from the wound. 
The next day this bad liecomc more copious, and was soon recognized as urine. 

VOL. XII.— ^o. 45. 9 
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Tills iirinarj’^ fistula continued for some ivccks, until a left-sided nephrectomy was 
performed. The wound then healed without difficulty. 

The cyst itself was tyjiical in its naked-eye appearance, but the wall contained- 
a thin layer of unstriped muscle fibres. The contents were clear fluid, but were 
not e.\-aniinod chemically. One tubule was .sectioned, and showed the same structure 
as the cyst wall. Both had a lining of verj' rudimentarj' epithelium, which was only 
present in small areas. 

The kidney Avas described as small, and infantile in tj-pe, being markedly 
lobulated, but no obvious lesion could be found in it. That it had some connection 
Avith the cyst seems indisputable, but the exact nature of that connection cannot 
noAV be stated. It seems probable that this Avas some anomaly in dcA-elopment 
of the excretorj' system, but beyond that it is not possible to go. 

Cases similar to Case 1 are rejjorted by Ashluirst,- Lapointe, Frazier,® 
Elcler,5 Eltei'jC and others. 

Cysts of urogenital origin oeeur in both se.xes, but more eommonly in 
AA'onien. The}’" are seen betAveen the ages of 10 and 50, but the deeade 15-25 
IJroA'ides most of the cases. The left side of the abdomen is more frequently 
affected than the right. 

B. Cysts of Mesocolic Origin. — In general appearance these avIII resemble 
the urogenital cysts described aboA'c, and are composed of a fibrous Avail lined 
b}-- a delicate flattened epithelium. They are found only in the area between 
the ascending and descending colon and beloAv the transverse mesocolon. 
When the}' are removed they shoAv little to distinguish them, but Avhile still 
in situ one anatomical relationship Avill decide the question. Mesocolic cysts 
Avill lie anterior to the spermatic or oA-arian vessels, Avhile urogenital ones 
AAill be posterior to them. This is a point Avorth investigating during an 
operation on these conditions. 

Case 3. — Post-mortem case, male, age G-l, death due to heart failure after a 
preliminary' suprapubic cystostomy for enlarged prostate. A small cyst Avas found 
lying behind the peritoneum and in close contact AA’ith it, to the inner side of the 
descending colon, and near the spermatic A-essels. It consisted of a thin fibrous 
AA-all, lined in some places only by a fine, flattened epithelium. (Many of these cysts 
are reported as haA'ing no lining membrane at all, but traces of one can usually 
be found after prolonged search.) This cyst is either mesocolic or lymphatic in 
origin. 

C. Cysts arising in Cell Inclusions. — Tlie teratomatous cyst — commonly 
knoAvn as the dermoid cyst — is found not infrequentl}' in the retroperitoneal 
tissues. Tavo of my cases Avere of this nature, and a third I oAve to the courtesy 
of Dr. Robert Knox and Dr. Harrison Orton. Their structure is Avell knoAvn, 
being composed of a fairl}' thick cyst AA'all, and containing usually an intra- 
cystic prominence ujron Avhich may be found teeth and hair. The cyst is 
usually filled Avith sebaceous material and hairs. 

Case 4. — Woman, age 62, had A'ague indefinite pains in the loAA'er part of the 
abdomen and in the back for scA'eral AA-eeks. She had a bad attack of diarrhoea 
fourteen days before admission. On examination, a rounded SAA’elling AA’as felt in 
the neighbourhood of the caicum. Typical ‘dermoid’ eyst remoA'ed from behina 
the cfflcum. 

Case 5. — Age 59, AA'ith a verj' similar history' to the aboA'e. In this case a cy'st 
AA'as found behind the peritoneum near the hepatic flexure. It contained sebaceous 
material and hairs, and Avas lined by squamous epithelium. 
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Case G.— (Dr. Robert Knox's case). Discovered unsuspected in the course of a 
arium meal examination. It was found to be attached to the antenor aspect of 


barium 
the head of the pancreas. 


The origin of the teratomata has been the subject of many theories and 
much criticism. No useful purpose would be served by a discussion of such 
theories here; but retroperitoneal dermoids are among the rarer teratomata, 
oecuiTing as they do outside the 
genital system, and it is these extra- 
genital cases that have discredited 
several theories that might explain 
ovarian or testicular tumours, but 
which could not account for tlie 
remainder. There is one theory that 
lias not obtained tliat prominence to 
wliich it is justly entitled, viz.. Felix’s 
strayed genital cell theory. In the past 
most embr\mlogists ha^'e accepted tlic 
view that the genital cells arise in the 
coclomic mesothelium of the genital 
ridge of the urogenital fold ; but 
' the modern view suggests that the 
l)rimary genital cells are of much 
earlier origin than this, being derived from the segmentation cells. Fig. 03 
shows two sucli primary genital cells in the region of the cloaca in an embryo 
of 2-G mm. with 13-14 pairs of segments, and Fig. 96 shows one in the 
root of the mesentery in an embryo of 4-7 mm. with 33 pairs of segments. 
It follows that, in order to reach the Anlagen of the genital glands, these 

cells have some distance to travel. 
It is doubtful if they all reach 
their goal, and the possibility of 
some ‘strayed’ genital cells must 
be admitted. These cells are toti- 
potcntial cells, and therefore arc 
possible sources of teratomata. The 
retroperitoneal cases are all found 
somewhere near the root of the 
mesentery, and that would appear 
suggestive, for the root of the 
mesentery is the commonest place 
for these genital cells to be found 
in very young embryos. 



I'lo. Pt>. — Soction throucli tho 11th prum- 
of an otnbrj-o of 4‘7 inin. in 
loiiijih. It ihroush the \iroconual foUl, 

jind shou*^ a jirininn* ponitiil roll in tho root of 
tlio (A{Ut Fflix.) 



Fig. Do. — The cloacal region of an em- 
bryo of 2*5 mm. erreatest length. Two 
multinucleate genital* cell? are seen near the 
cloacal membrane. {After Felix.) 


D. Lymphatic Cysts. — These fall into two classes : those formed in 
the lymi>hatics returning from the intestine, and those arising in the lymphatic 
field behind the i)eritoncum and not connected with the intestine. The first 
gro\ii> are known as chylous cysts, and liave been fully dealt with by manv 
observers. The second class occur as single cysts of varying size, and are 
exactly analogous in their origin to the single cystic lymphangioma seen in 
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the neck. believes them to be clue to anomalies in development 

of the primitive lymph sacs of the abdominal cavity. Gaudier and GorseW 
report a case of a veiy large lymphatic cyst in a bo_v, age 4 , which occupied 
the iliac fossa and spread tlirough the inguinal canal into the scrotum. Small 
multiple lymiihatic cysts are sometimes seen, particularly in the pelvis, and 
my colleague. Jlr. Aleck Bourne, tells me that he has frequently seen them 
in the course of gynmcological operations, and that he is convinced of their 
lymphatic origin. 

E. Traumatic Blood Cysts. — CliardonS records a case of a girl, age 14 , who 
had fallen and injured her j-ight side two years previously. Nothing serious 
was noted at the time, but when first seen by him she was found to have a 
cystic swelling in the right side of the abdomen. At operation a t3'pical 
blood C3mt was found in the retroperitoneal tissues behind the ascending colon. 
Such C3mts are due to a Iimmatoma resulting from an injiuy. These cases 
will usuall3’’ be brought to operation as an cmergenc3’^ ; but should the3'' not 
be large enough to cause sufficientl3' acute S3miptoms, the development of a 
blood C3’^st is a well-recognized result. 

F. Parasitic Cysts. — The h3'datid cr'st stage of the Tccnia echinococcus 
is not infrcquentl3'^ seen in the retroperitoneal tissues. It ma3" reach such a 
situation either b3' the blood stream, b3" transecclomic implantation after the 
rupture of a C3^st in the li\'cr, for example, or b3' jrenetrating the intestinal 
wall at that situation. There is a beautiful specimen in the Royal College 
of Surgeons Museum in the female pelvis, and another in the Jluseum of St. 
Mary’s Hospital in the male pelvis. The latter is a good example of the 
curious symptoms for which these retroperitoneal cysts ma3'^ be responsible. 
It was behind the prostate and bladder, and had become impacted in the 
pelvis. As a result it had pushed the prostate forward, kinking the urethra 
as it ]jassed through the triangular ligament, and caused chronic urinary 
obstruction. 

G. Cysts of the Pancreas and Kidneys. — In 103^ introduction to this paper 
I emphasized that the term retroperitoneal C3mts shoidd be applied only to 
those C3mts l3dng in the fatt3’^ tissue behind the j^eritoneum, attached to their 
surroundings 133'' areolar tissue onl3^ I do not propose, therefore, to deal 
at length with C3mts of the jjancreas and kidne3m ; but these few remarks 
will not come amiss, I think, in this place. With regard to pancreatic cysts. 
Primrose^'* in 1922 pointed out that the description and the nomenclature 
of these C3fsts in and around the pancreas v'as most confused and unsatis- 
factory. When true C3'^sts of the pancreas are mixed up with ‘pseudo-cysts 
and parapancreatic cysts, the ordinary reader is entirel3’^ nrisled. Again, 
Donoghue^ in 1906 , in reviewing the whole grouird, anal3'sed twent3r reported 
cases of pancreatic C3^sts, and could fiird no evidence that an}' one of them was 
reall3' pancreatic in origin. The neighbourhood of the pancreas is one which 
is favourable for the location of developmental C3'sts, and I submit that no 
C3'st should be called pancreatic uirless it contaiirs paircreatic tissue in its 
walls or in its pedicle. 

With regard to the kidne}', two C3'stic conditions found therein are 01 
developmental origin. The congenital polycystic kidney is well known, and 
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needs no deseription. The earlier remarks upon the development of the 
metanephros will have made clear the two possible methods of its origin. 
The single cyst of the kidney is, however, quite a different proposition. The 
commonly accepted theory of the union of the uriniferous tubules with the 
later orders of collecting tubules could never explain the existence of a large 
single cyst which had replaced one quarter or more of the kidney ; but 
Kampmeier's theorv makes tlie origin of such a cyst quite clear, for it is easy 
to understand how a cystic dilatation of one of the second order of collecting 
tubules could bring about a single cyst with lack of development of that part 
of the kidney. 


V. DIAGNOSIS. 

From the foregoing descriptions it will be readily appreciated that the 
diagnosis is often e.xtremely difficult, and. with the exception of the traumatic 
blood cysts and the parasitic cysts, there udll be little in the histon,- to help. 
It is, in fact, the very vagueness of the story, the indefiniteness of the signs, 
and tlie absence of sj'mptoms typical of other conditions, e.g.. the hydro- 
nephrosis, that should raise the suspicion of a retroperitoneal cyst. In Case 1 
vague symptoms pointed to two systems, the intestinal and the renal, but 
neither could be really suspected with any confidence. In those cysts which 
lie in the loin, a pyelogram will be undertaken as a routine, and in tlus investi- 
gation we have a small hope of a diagnosis. Should the photograph show 
an unusually small pelvis with only two calices, and should there be a cystic 
and movable swelling in the loin, then I suggest that the diagnosis may be 
made with some degree of confidence. 

Pelvic cysts can be much more readily diagnosed by a thorough bimanual 
examination, but in the majority of cases the diagnosis will probably be that 
of an ovarian cyst. 


VI. TBEATHENT. 

These cysts should be removed, access being gained by the most con- 
venient route, through the loin or through the anterior abdominal wall. The 
loin approach will in many cases give the best e.xposurc, but cysts near the 
jiancrcas will dcmaTid a laparotomy. The developmental cysts will shell out 
with the greatest ease. The mdy one to give trouble will be the parasitic 
cyst, especially if it is infected. It will rarely be necessary to marsupialize 
any of them, and for this reason the cysts near the pancreas should be care- 
fully investigated, for all those not truly pancreatic will shell out, and a 
marsupialized sac will thus be avoided in certain cases. 


CONCLUSIONS AND SUMMARY. 

I hojie I may claim to have presented an accurate classification and a 
detailed deserijition of these cysts, and a reasonable explanation of their 
origin. One entirely new iiossibility has been suggested and supported on 
embryologienl grounds. It has been my aim to show how an intimate know- 
ledge of embryology may make clear certain obscure etiological jiroblcms. If 
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it serves to stimulate a closer correlation between the work of the embiyolo- 
gist and the pathologist I shall be satisfied. This has been the principle which 
has inspired this paper throughout. 

thanks are due to Professor J. E. S. Frazer for his helpful criticism, 
for permission to use some of his diagrams, and for showing me much of his 
embiyological material. I am also indebted to Mr. W. H. Clayton-Greene, 
Mr. D. C. L. Fitzwilliams, and Dr. Cowper, for permission to publish cases. 
To Dr. Robert Knox I owe one of my cases with his X-ray photographs, and 
to him I offer my sincere thanks. Dr. E. IT. Kettle I have to thank for the 
facilities he has always given me for working in his laboratoiy, and to him, to 
Mr. Clayton-Greene, and to Professor Charles A. Pannett I am increasingly 
indebted for their encouragement and helpful criticism. 
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SOME ACTIONS OF RADIATIONS ON LIVING TISSUES. 

By CECIL P. G. WAKELEY, Loxdok. 

{Being the Arris and Gale Lecture delivered at the Boi/al College of Surgeons of England 

on February 18, 1921.) 


The earliest observations upon the action of X rays on the tissues were made 
upon X-ray workers who were found to develop a peculiar form of dermatitis 
as a result of continued exposure to the raj's. The .phenomena attending 
X-ray dermatitis are too well known to need recapitulation here ; but Figs. 
97 and OS may be of interest as showing the development of a malignant 
neoplasm as a sequel to continued exposure after the patient had received 
an X-ray burn. 



Kig. 07. — .-iliox's n 
ulcer on tlic 
t'lr.cer of nu X-rny worker. 
n'^tiUinc from prolonce<i 
e\j>o-furo to the ray?. 


Fio. 0$. — Microscopic section of the mai^in of the ulcer 
tlcpicted m Fijj. t'T. It shows hyperpla.sia of the inter- 
pnpillnn. processes ond prolifenition of tlic prickle-cell layer. 
There is a definite round-celled infiltration and some fibrosis. 


Tliat radium salts eoidd jwoduee effects upon the skin similar to those 
caused by ex]iosurc to X rays was noted as early as 1900, while in the follow- 
ing year Beequerel accidentally demonstrated the effect on his own person bv 
carrying an insuHicicntly protected tube of raflium bromide in his waistcoat 
pocket. The glass tidie, which measured 15 x .3 mm., was wrapped in paper.- 
cncloscd in a little cardboard box. and deposited in 31. Bccqucrers pocket, 
where it remained for some luwrs. .\ week later an area of redness measuring 
0 ' t cm. made its appearance upon the abdominal wall. The inflammation 
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progressed, eleven clays later the skin clisai)]ieared, and an ulcerated surface 
remained cvhicli did not completely heal for a month. 

A large amount of c.\|Derimental work upon animals has been carried out 
in connection with tire action of radium rays upon the skin. The animals 
cm])loycd included pigs, guinea-pigs, and mice, while the amount of radium 
salt varied from 6 mgrm. of the sulphate to 130 mgrm. of radium-barium 
bromide. The radium capsules were covered with mica or thin aluminium, 
and in one case a ‘varnish’ ajjjjlieator was used. In all cases there was a 
latent ]3eriod between e.xposnrc to the rays and the appearance of any visible 
reaction. As an examjilc of this e.xpcrimental work we may briefly summarize 
some researches of Halkin upon tlic skiti of young pigs.' 

The radium capsule, which contained 130 mgrm. of radium-barium bromide, 
was closed by an alnminiunr covering 1 mm. in thickness. This was placed 
in immediate contact with the skin, secured with adlicsive plaster, and allowed 
to remain for two hours. On the eighth day after c.xposurc, the first visible 
evidence of reaction was noted as a lirdd spot disappeaiu’ng under pressure. 
The maximum change was seen between the twentieth and the twenty-fourth 
days. About this time the surface of the irradiated area had' a bluish livid 
tint, with areas of yellow pigmentation and patches of desquamated epidermis. 
In the centre of the area the inllammatory changes were more marked, and 
a small dry scab covered an ulcerated surface. The changes subsequently 
became more definitely reparative in character, and all that was noticeable 
on the thirty-eighth clay was a slightly pigmented diffuse mark Avith some 
desquamation. 

Another series of pigs was exposed to radium in exactly the same manner 
and with the same capsule of radium-barium bromide. In this case, however, 
the exposure was only for one hour. The reaction was longer in appearing—' 
fifteen days — was of less intensity, and disapjjeared sooner than in the two- 
hour series. 

Radium Dermatitis {Figg. 99, 100, 101). — Radium dermatitis, being much 
less common than the condition produced by X rays, has received small atten- 
tion in this country, although the Americans have considered the nia'tter in 
•some detail. It is only within recent years that the ultra-violet and chemical 
raj'S of the spectrum have been apjjreciated as the more' important agents m 
the production of many common clinical conditions. Previousl}^ erythema 
solare and the common freckle -were attributed to the heat of the sun. R 
■was also noticed that certain cases of lupus er^^'fliematosus suggested tliat 
light ivas the determining factor in the site of the eruption. Hydroa aestivale 
belongs to the same group of diseases. The .production of pigmentation b} 
means of the carbon arc in the latest type of treatment in lupus vulgaris is 
merch'^ another instance of the importance of the rays at the violet end of the 

spectrum. - a 

Clinicalh" the pictures produced by excessii'e exi^osure to the X rays an 
to radium are indistinguishable. This is to be expected when it is remembered 
that the y rays of radium are in juxtaposition in the spectrum with, and over- 
lap. the X rays. The important fact is demonstrated bj" the following case 

Mr.- — , age 65, has been handling radium salts continuously since 190t. 
During 1913 he noticed for the first time a little roughness of the hands ; a 
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the same time he experieneed a tingling sensation in the fingers. The war 
saw a verv eonsiderable increase in the amount of material that passed through 
his hands, with the 


result tliat in 1916 his 
hands became discolored 
and his nails began to 
fissure and were very 
friable. The first ap- 
pearance of wai'ts was 
delayed until 1920. since 
when they have gradu- 
ally increased in number. 

To-day the skin of 
, both hands is atrophic, 
thin, dry. and wrinkled ; 
there arc scattered about 
numerous small patches 
of lightish-brown pig- 



mentation. Dilated 

^ .1 . Fig. 00. — Photogrnph of both hands, showing atrophic pic- 

CtipilIciriCS lonil <l tlllU mented skin with telangiectases and wnns. Siriatxon and fissurihg 
network over the sur- o( the nails is well marked. 


face. Tlicre arc present 

numerous small hyperkeratoses, the largest being on the third digit of the 

left liand. and its size less than 



hnx. lliplj.pouvr view of thf* orntre of 

fill' unn. T lii'rt' I'j o\tcn«ivv opttlu’hal proliiVmtion. 
witli ion and of the celh, 

l.arly invjixani of the ooriiun hy the epithelial cell< 
1"^ MvII '•ivn. 


that of a threepenny piece. 
Xo ulcers are anywhere present. 
The nails are all thinned, stri- 
ated. fissured, and brittle. Tlie 
nail bed at its free edge is mark- 
edly thickened. Great stress 
has been laid on this pheno- 
menon as being characteristic of 
radium dermatitis, aud indeed 
it is the only means of dis- 
tinction between it and X-ray 
dermatitis. 

For histological purposes 
the largest wart was excised 
under local an.Tcsthcsia. The 
wound healed well. The jiicture 
])rcsentcd under the microscope 
is that of chronic infiammatioii, 
together ■with very carlv squam- 
o\is-ecll eareinoma. The stratum 
eorncnm is markcdlv thickened. 


hut most of its cells have been 
lost over the centre of the uart. The stratum "ramilosiim is not verv 
distiiiet. I he interpapillary pnieesscs are prolonged downwards to a marked 
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extent, as -well as showing some branehiiig. There are numerous cell 
nests, and a few squamous cells are very definitely seen to be invading the 
corium. The condition, is one of early, but yet unmistakable, malignancy. 
The cells in the centre of the j>roccsses are in places definitel}’^ degenerate ; 
ma)iy others are swollen and show ap|)arent ■waeuolation around the nuclei ; 
whether this is true vacuolatibn or oedema of the cells is not clear. Among 
the jrricklc cells a few mitotic figures were obser\'cd. Even where karyokinesis 
was not evident, the nuclei varied greatly in size, the larger of them presenting 
a very active appearance. 

The superficial layers of the corium are oedematous, whilst the deeper 
laymrs show a definite increase in the white fibrous tissue. ' In places a slight 
secondary leucocytic infiltration is present. But far and away the most 
important feature is the destruction of the clastic tissue ; in many places it is 

absent, whilst when present it is 
completely disrupted and is seen 
as short twisted fibrils. This 
striking result of excessive radia- 
tions will be better appreciated 
when it is realized that the 
accomjianying illustration (Fig. 
101) portrays the field in which 
most elastic tissue was observed. 

Thus, it is seen that radium 
and X-ray dermatitis are exactly 
similar, and indistinguishable 
both clinically' and histologically, 
except for the subungual hy'per- 
keratosis seen in the former 
condition. 

The process of healing in 
cases of damage caused to the 
skin by' exposure to radium 
manifestly' ' depends upon the 
amount of damage which has 
been produced. In some cases 
only the hair follicles and sweat glands are permanently' destroy'ed ; in more 
extreme cases attended with ulceration, the ulcer heals in the ordinary' manner 
with the formation of fibrous tissue. 

The Action of the X Bays on the Developing Chick Embryo. — The first 
experiments upon the effects of exposure of chick embryos to the X ray's were 
those of Gilman and Baetjer^ in 1904. Hei’C the observers recorded an initial 
acceleration of development, followed by' retardation and the jiroduction of 
abnormal forms. Bordier and Galimard® in 1905 obtained inhibition dl 
development as a result of exposure, as also did Gaskell in 1911. In 1922 a 
series of experiments by' Drs. H. A. Colwell,'* R. J. Gladstone, and my'self were 
carried out at King’s College Hospital. The object of these experiments was 
to ascertain the action of ray's of different degrees of ‘ hardness ’ upon .der'clop- 
ing tissues. The chick embryo was selected as the subject of experiment, and 



Fig. 101. — A section stained to demonstrate the 
destruction of the elastic tissue in the corium. 



ACTIONS OF RADIATIONS ON TISSUES 139 


a series of 36 fertilized eggs -were subjected daity to irradiation for a period 
of eiglit days. These -were divided into four series, which received one pastille 
dose, i, h and I of a pastille dose resjiectively daily. The same series of 
screens were used in all the experiments ; they were aluminium screens of 
1 mm., 1 mm., and 2 mm. in thickness. 

Our conclusions were that in chick embryos irradiated immediately 
before incubation and then subjected daily to irradiations for several days, 
the following results were obtained : The action of the rays was in all cases 
mhibitorv, irradiated embryos being invariably smaller than controls. A^'ithin 
the limit of radiation investigated, the effects seem rather to depend upon 
the total amount of radiation reaching the embr>’o than upon its quality or 
‘hardness’. In the series which received a full pastille dose, 6 out of 9 
specimens examined showed no sign of development at all. As regards the 
susceptibility of individual tissues and structures to these conditions, this 
was found to be most marked in the surface ectoderm, the central nervous 
system, and the eye. 

Further experiments have yielded results which indicate that exposure 
of embrr’os which have been allowed to incubate normally for a period of 
ninety hours, and which have then been exposed to X rays for three successive 
days, produces in some cases a certain degree of stimulation as indicated b}* 
a slight increase in size. Tliese investigations are still in progress. 

The Effects of X Rays on the Skin of the Frog Tadpole. — These experi- 
ments were carried out at King’s College Hospital, and their object was to 
ascertain the effects of prolonged irradiation upon the rapidly-growing tissue 
at different periods after exposure, and also to see in what manner these effects 
arc modified by irradiation in the presence of colloidal silver. In the latter 
case, the effects produced are due not only to the action of tlic primary beam, 
but also to the soft secondary radiations given off from the minute colloidal 
particles of the metal. 

For the jnirposc of c.x])erimcnt. frog tadpoles were used ; these were 
exposed to tlic unscreened radiations from a Coolidge tube working at 2 ma. 
with a 7-in. spark-gap. In most of the c.xpcriments the animals were exposed 
in H in. of water in ojien glass dishes, the distance of the anticathode of 
the tube being 61 in. from the surface of the water. .-Is the tadpoles tended 
to lie at the bottom of the vessel, it is clear that there must have been a 
certain amount of ‘screening’ from the superjacent layer of water. In order 
to diniinisli this factor, other specimens were exposed for different periods in 
about I in. of water, which was changed from time to time during the expo- 
sure. so as to eliminate as far as possible any heating effects. The distance 
of the anticatliodc from tlic surface of the water was. as before. 6l in. In a 
further series a small amount (O-Ot per cent) of protargol was added to the 
water containing the tadiiolcs: in these eases the irradiation was carried out 
in dishes containing ll in. of jirotargol mi.xture. the distance of the anti- 
ealhodc being again 6?, in. Seven series of cxjierimcnts were carried out, 
and histological examination of the skin was jierformed. 

In the normal tadpole skin the epidermis consists of only two layers of 
cells (Fin. 102). Of these, the supcrliei.al layer is formed of somewhat llattencd 
cells with iimre or less oval nuclei, while in the dccji layer the cells tend to 
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become polygonal in outline and the nuclei roughly correspond to the shape 
of the cell. The pigment cells lie in the corium in close apposition to the 
subjacent muscle bundles. 

The conclusions drawn from these experiments M-ere as follows : In the 
specimens irradiated immediately after death, very slight changes were noted. 
Prolonged irradiation within certain limits causes the characteristic changes 
to appear more quickly ; for instance, a specimen killed innnediately after 

one and a half hours’ irra- 
diation showed only some 
increase in the size of the 
nuclei of the superficial 
ejridermal layer, together 
with evidences of increased 
actir'ity ; while specimens 
which had received two 
hours’ irradiation, and 
which were killed immedi- 
ately afterwards, showed 
slight but definite hyper- 
])lasia. Irradiation in the 
presence of colloidal silver causes much more rapid and profound changes. 
These were of a markedly stimulative character, within the limits of time 
after irradiation in which observations were made. (F?£s. 108 , 104.) 

A further series of experiments is being carried out on the skin of frogs 
and other cold-blooded animals, and Avill be published in due course. 

Action on Blood-vessels. — The endothelial lining of the smaller blood- 
vessels is remarkably sensitive to radiations, the cells becoming swollen, 
^'acuolated, and degenerated, with a tendency to irregular jrroliferation into 
the lumen of the vessel. At the same time the vessel wall is infiltrated by 
leucoejdes. From these facts it is clear that exposure to radiations tends to 
destruction of the blood-vessels, and this exjrlains the clinical use of radium 
in the treatment of nc'c\-i. It shows, moreo\’er, the necessity for care in the 
clinical use of radium in situations wliere hmmorrhage cannot be readily 
controlled and there is reason to suspect the presence of jrre-existing degen- 
erative vascular changes. 

Exposure to X rays similarly gives rise to degenerative changes in the 
blood-A’essels, and indeed so marked are the changes set up by X rays and 
radium that the}^ have been regarded as the immediate cause of X-ray and 
radium burns. Undoubtedly, interference of anj’^ kind with the vascular 
supply to a part must have a greater or less effect in determining the course 
of any local pathological processes. Vascular changes, however, cannot 
account for the whole of the phenomenon, and in any case do not afford an 
explanation of how the vascular endothelium itself comes to be injured. 

The changes in the lining cells of the blood-vessels do not occur immedi- 
ately after exposure to the radiations, but a more or less variable latent period 
elapses between exposure and its obvious results. 

Effects on the Blood. — The action of X rays and the y rays of radium 
upon the blood has recently attracted a good deal of attention, as it has 
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been held responsible for eases of severe— and in some instanees fatal — anreniia. 
These oecurred among X-ray and radium workers who carried out their 
duties under conditions of insufficient protection. With the reeent develop- 
ments of prolonged and intensive X-ray therapy the matter is also obviously 
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Fif?. 103. — Section acro«^ tail of tadpole winch died 27^ hours after irradiation. 
Sliouing hyperplasia and invasion 01 coriura by epithelial cell*. 
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Kic. 104. — Stvtion ncro«' tail of tnd|H>Ie kilK'd 4 S hours after irradiation in protorgol. 
General hypeqdiisia of epithelium i? ^eem 


one of eonsidenihle inpiortanee. and accurate l)Ioo(l-coiints arc now a matter 
of rollline procedure in the ease both of workers and of patients undergoing 
Irealnicnl. .\ very large amount of work has been done upon the subject, 
which it is impossible to discuss here in full detail. The outstanding features 
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of exposure to tlie radiations are a marked diminution in the number of 
lymphoeytes, togetlier witli a reduction in the number of red cells. In the 
earliest stages there ma}' be a transient increase in both types of cell, 
Lymphocytes seem to be especiallj’’ sensitive to radiations, exposures for quite 
short periods causing a marked diminution in the lymphocyte count. Poly- 
morphonuclear leucocytes are also diminished in number, but not to the same 
extent as the lymphocytes. Blood-platelets as a consequence of exposure 
show a rapid diminution in numbers, followed by a rapid reco^'ery. 

As regards the action of radiations ujron blood hi vitro, exposure to radium 
emanation produces haemolysis, with the formation of methaemoglobin, the « 
particles taking by far the largest part in the jn'oduction of the phenomenon, 
and they are also destructive to the opsonic jrower of the sei’um and to the 
haemolytic complement. Exposure to X rays has not been found to interfere 
with the action of immune sera, nor with that of the haemolytic complement. 
Further e.xperimental work, however, is necessary upon the question of the 
action of radiations upon immune sera. Haemolytic complement is notoriously 
unstable, but exposure of samjrles for two hours to X rays of moderate hard- 
ness was found to be without effect. 

Action on the Intestines. — The mucous membrane of the intestine is 
e.xtremely sensitive both to X rays and to the y radiations from radium, a fact 
which must be borne in mind from the point of view of the protection of 
the X-raj’’ worker and of the patient when radiations arc being used for the 
treatment of abdominal conditions. The earliest effect of exposure is the 
production of an inflammatory condition associated with diarrhoea and, if 
the dose of ra}"s has been suflicient, the passage of blood-stained mucus. More 
prolonged exposures lead to destruction of the lining epithelium of the gut, 
with shrivelling and atrophy of the subjacent tissue. The occurrence of diar- 
rhoea, then, in the case of persons working with X rays or in that of patients 
undergoing X-ray treatment in the abdominal region, should always receive 
attention when there is no other obvious cause for its occurrence. 

CLINICAL INVESTIGATIONS. 

The clinical material investigated was as follows: (]) Carcinoma of the 
breast, 25 cases ; (2) Rodent tdeer, 58 ; (3) Lymphosarcoma of neck, 4 ; (4) Sar- 
coma of femur, 3 ; (5) Carcinoma of lip, 2 ; (6) Carcinoma of thyroid, 1 ; 
(7) Carcinoma of mouth, 4 ; (8) Carcinoma of ceivix uteri, 3. 

1. Carcinoma of the Breast. — The cases of carcinoma of the breast had 
had a complete amputation of the breast performed previously to the X-ray 
or radium treatment. No pre-operation ti-eatment by irradiation was given, 
for the following reasons : the skin under such conditions heals badly, the 
risk of sepsis is increased, and the tissues are more congested, so that oozing 
is often considerable. Of the 25 cases, 15 received post-operative irradiation 
from X rays, this treatment only being given when there were signs of recur- 
rence. All these cases died, the average period being three years from date of 
operation. Ten cases recei^"ed immediate radium irradiation at the time of the 
operation, and subsequent X-ray treatment. Of these, 2 died from secondary 
manifestations after five and six j^ears respectively. The remaining 8 are alive 
after an average of six years, although 3 have signs of internal metastases. 
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The outstanding fact in this series is that no local recurrences have been 
observed in the cases treated ^vitll radium at the time of the operation. 

Case 6 in tliis series 'svas of interest in showng the effect of radiations 
on the blood-count. 

Case 0. — ^>Irs. S. B., age 50, came under obser\-ation in May, 1921, with a lump 
in the upper and outer quadrant of the left breast. Patient stated she had notice 
a lump for six months. The tumour was not attached to the skin or deep fascia. 
There were no palpable glands in the axilla. Radical removal of the breast, together 
with both pectoral muscles, axillarj' fat, and glands, was periormed at the end of 
^lav. The wound healed well. The tumour was a spheroidal-celled carcinoma. 
Mlien the patient was seen asain early in September, 1921, there was a small recur- 
rent nodule in the scar. It was decided to give X-ray treatment and to see what 
effect this had on the blood-count. A full pastille dose was given to four areas 
of the thorax through a 4-nuTi. aluminium filter, and a blood-count was taken 
again immediately after the X-ray treatment, and again on the two following days. 


BlooD'COunt nKFonn x-pat 

Tpjatmznt 

1 

1 Amr. X-PAY Treatment 

Sept. 20, 1021 

Sept. 20, 1021 

Sept. 21, 1S21 

Sept. 22, 1221 

Red blood-corpuscles. 

per c.mni. 
Total IcucocAdes, 

per c.mm. 

Polynuelcars 

Lymphocytes 

Eosinophils 

1 

0,148,000 

12,000 
CS'O per cent 
29-4 

7-0 

0,000,100 

1 

' 12,800 
72-4 per cent 
200 

10 

0,100,000 

13,000 

74'4 per cent 
24-0 

1-0 

0,384.000 

10,000 

70-3 per cent 
27-0 

0*1 

— tf 


few days aftenvards, on Sept. 27. a blood-count was taken and the patient 
submitted to a pseudo-dose of X rays, the blood-count was taken, the patient was 
given a full pastille dose to four areas on the left side of the thorax, and the count 
taken again. This was tried in order to sec if the pseudo X rays had any effects 
on the leucocyte-count. It was found that no difference could be made out. The 
results were as follows : — 


Ulood-cxjc.vt BEFonn 1‘SEuno X mrs .Vftet. sajif. .Vfteb X Rvts 


lied blood-coquisclcs 
Total Icucocvtcs 

. . 5,030,000 

10,400 

10.800 

9.000 

I’olvmiclcars . . 

74 2 per cent 

72-0 per cent 

73-3 per cent 

Lvmphocvtcs . . 

24*7 ,, 

248 „ 

20-3 

Eoiiitiophils 

.. 21-0 

2-4 „ 

0-5 


.Vgain, on Oct. 5. 1921. a blood-count was jKirformed before and after the same 
do-e of X niys. 


RFFOia; X Ravs .\mr. X Rays 


Itcfl blood-t'oqm«cU's 


4,308.000 


'rotal Icuwcvtcs 


11.500 

10,400 

1-vinplux‘vtc.s . . 


27-0 ]>or cent 

32-7 per cvnt 

Ua'inplnl’i 


01 

0-3 

KosinoplulN 


1-2 


l*olymirlc:irs 


711 

03*8 ,, 
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At first X-raj' treatment seems to have a stimulating effect on the 
production of leucocytes, and later on its action is inhibitory, so that it 
is necessary -when giving deep X-ray therapy to have a blood examination 
performed from time to time. 

In this case radium treatment was substituted in Xovember, 1921. 60 
mgrm. filtered through 2 mm. of lead being applied to the recurrent noduleTfor 
four hours each month. The nodule disappeared, but the patient gradually 
became more breathless in February, 1922, and died in the following May 
A skiagram demonstrated large secondary deposits in the thorax. No post- 
mortem examination was j^ermitted. 

2. Rodent Ulcer. — In the treatment of the earlier cases of rodent ulcer, 
large doses of radium were used in combination with lead filters; very poor 
results were obtained. The ulcer increased in size, and in several cases 
excision was eventually performed. One of the most hopeful methods of 
application of radium appears to be that of repeated small doses daily for a 
jjcriod of seven to fourteen days, followed by a week or fortnight’s rest, when 
the course of treatment is resumed. In these cases no screen was used beyond 
the platinum containers in which the radium was placed, which was separated 



Fig. 105. — Photograph showing position of 
rodent nicer before radium treatment. 



from the diseased surface merely by a laj'er of guttapercha or lint, thereby 
allowing the passage not only of the softer y radiations, but also some ot the 
hard P raj^s which ajDpear to play an important part in the process of 
treatment. 


Case 2 in this series is of interest because histological examination vas 
carried out before and after radium treatment. It may be laid down as a 
general rule that if a rodent ulcer does not respond to radium or X-ray treat- 
ment after three months, it should be excised. 


Case 2 {Figs. 10.5-109). — William P., age 66, first came under obser\'ation in 
September, 1920, complaining of a small ulcer the size of a shilling situated ni t ic 
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right temporal region 2 in. behind and 3 in. above the external canthus (Fig. 105). 
tIus ulcer began in October, 1919, as a small pimple which slowly grew larger and 
broke down and was treated by different kinds of ointments which had no effect. 

small piece of the edge of the ulcer was removed, and microscopically it proved 
to be a rodent ulcer (Fig. 108). Radium treatment was tried for fourteen montlis ; 




only change con'ccjuem onradiurn treatment. 

(>0 menu, of r.idiuiu liltere<l through 2 mm. of platimim were applied to the ulcer 
(■vor>- two week-i until December. 1921. .\s no improvement took place, the ulcer 
Axu', tHMu])lelely eNciwtl and the ban* area skin-graftexl. Xhc iuicn>>copic:d apfxear- 
aiuv of the \deer after ix-moval revealed the fact that a ver\* detinite fibrosis Imd 
taken plaei* (Fig. 1()!»). 

voi.. MI.— so. -tS. 


10 
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3. Lymphosarcoma of Neck, — Tlic four cases of lymphosarcoma all 
responded ■well locally to radium irradiation at first, but death occurred in 
each case OM-ing to 'widch' disseminated and deeply-seated metastases. 

Case 2 {Figs. llO-ll-l-). — George W., age 0(5, came under observation in April, 
1922, -witlr a large tumour on the left side of Iiis neek {Fig. 110). He first noticed 
a small lump behind his ear in February, 1922, whieh soon sirread to the whole of 




Fig. 111. — Photograph showing condition Fig.' 112. — Photograph of same paticn 

of patient five days after the insertion of taken two months after Fig. Ill- 

200 mgrm. of radium. 


the side of his neck. At the beginning of May, 1922, the swelling was so larp tha 
it compressed the trachea, and a tracheotomy had to be perfomred on iMay 1 • 
Radium, 200 mgrm., filtered through 2 mm. of platinum, -vvas inserted deeply mt 
the tumour for eighteen hours on May 15. A small portion of the grotvth 
removed for microscopical examination ; the tumour proved to be a ly^P 
sarcoma {Fig. 113). The tumour commenced to disappear on May 17, and 
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become ver%- much smaller by the 18th, and on May 20 a photograph was taten 
(Fio. Ill) • the tumour had almost completely disappeared. However, m July growtli 
became palpable on the left side of the neek again, and 100 ragrm. of radium were 
inserted into the neek for twelve hours ; in August, the same quantity of radium 



Fic. 113. — Section of lymphosarcoma from portion e.^cised before commencement 
of radium treatment.. 



was again iuserlod for the same period. The growth had progressed (Pig. 112). and 
in Seiitember ajiiK-ared on the rigid side of the neck. Radium was again aiiplied. 
and a Mnull piece of growth removed to ascertain what changes the nidium had 
caused. P/g. 114 is a microscope dniwing of the tumour. The tumour grew stcadilv 
on both sides of the neek. and the jiatient died on Xov. 3. lt»22. 
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4. Sarcoma of Femur.^ — The three cases of periosteal sarcoma of the 
femur were inoperable when thej'^ came under treatment ; in eacli case 

secondary deposits were present in the- 
lungs. The size of the primary growth 
diminished as a result of local insertion 
of radium combined with X-ray therapy. 
Death in all cases was due to pulmonary 
mctastases. 

Case 1 (Figs. 115-118).— William L., 
age 2C, married, two children, was admitted 
to hospital on March 16, 1921, complaining 
of a tumour in the left thigh. He gave the 
following history : In August, 1915, while a 
soldier serving in France, he received a blow 
on the left thigh from a clod of earth due to 
the bursting of a shell. He was invalided 
home twelve months later with a wasted leg. 
He was admitted to several Army hospitals 
during the following year, and was finally 
discharged from the Army in September, 
1917, with a pension. In the spring of 1918 
he first noticed that his leg was swelling; 
this gradually increased till JIarch, 1921, 
when patient, who had been working as a 
fitter's mate, had to give up work and was 
admitted to hospital. On examination a 
firm hard swelling of the left thigh was 


Fig. tin. — Pliotograpli of periosteal sar- 
coma of femur before radium application. 

discovered. Skin not discoloured ; 
no solution of continuity ; ' skin not 
adherent except for a small area 
posteriorly. The tumour rvas fixed 
to the femur. No egg-shell crack- 
ling. Slightly tender to touch. 

Knee fixed in slight flexion. Liver 
not palpable. Spleen not felt. 

No glands. Some dullness in both 
lungs behind, alongside vertebrte. 

Secondary deposits confirmed by 
X rays. 

Opehation, March 17,1921. — 

A small incision was made in the 
anterolateral aspect of left thigh 
over the most prominent part of 
the tumour. A small piece of the 
tumour was removed. Macroscopi- 
cally the tumour looked malignant, 
and there was no capsule over it. 

Through the incision 60 mgrm. of 
radium w'ere inserted for twenty-four hours. The tumour proved on microscopica 
examination to be a spindle-celled sarcoma (Fig. 116). On March 25 a quanti j o 
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radium emanation equal to 100 mgrm. 
forty-eight hours. A blood-count was 

Red blood-corpuscles 0,320,000 per c.mm. 

(120-4 per cent) 

Hicmoglobin . . . . 98 „ 

Colour index . . 0-77 


of radium was inserted into the thigh for 
performed on April 9 : — 

Polj-nuclear leucocj-fes . . 80-4 per cent 

Eosinophils . . . . 3-3 ,, 

Lymphoc\-tes . . . . lo-G „ 

jfast-cells . . . . 0-7 „ 


On lilav 12, 1921, 60 mgrm. of radium with a 1-mm. filter of lead were inserted 
into a secondart- growth in the right lung. The 7th rib was resected and the lung 
exposed under ‘ intratracheal ether amcsthesia. The radium was removed after 
forty-eight hours. 

On May 19, CO mgrm. of radium svith a 1-mm. filter of lead were again inserted 
into the left thigh for forty-eight hours. The thigh measurement had gone down 
from 28 in. to 25 in., and patient had gained one stone in weight. Blood-count, 
May 27, 1921 


Red blood-corpusclcs 4,008,000 per c.mm. 

IVhite blood-corpuscles 5,000 „ 

Hicmoglobin . . . . . . 00 per cent 

On .June 3, CO mgrm. of radium 
with a 1-mm. filter of lead were 
inserted into the left thigh for 
forty-eight hours, and again, on 
.lime IS, 00 mgrm. of radium with 
a 1-mm. filter of lead were inserted 
into the right thigh for forty-eight 
hours. On .Inly 9, 00 mgrm. of 
radium with a 1-mm. filter of lead 
were inserted into a secondary 
deimsit in the left lung under 
intratracheal ana;sthcsia. a portion 
of the 7th rib having been resected. 

The radium was removed after 
forty-eight hours. The patient 
began to lose weight and to go 
down-hill rapidly after the middle 
of .Inly, and died on -Vug. 1, 1921. 

I’osT-.uonTr.si Ex.\>iin.vtion. — 

Was (lerformcd on .-\ug. 2. The 
left thigh was amputated and 
sectioned {ace Figs. 117. IIS). It 
was a ])eriostcal .sarcoma of the 
spindle-celled variety. There were 
no gnnvths in the liver or any 
other abdominal organs. The 
growths in both lungs were con- 
sider.\hly smaller than at oj)era- 
tion. There were some mediastinal 
glands atlected with gn>wth. 


Polynuclear leucocytes . . 7G-S per cent 
Eosinophils . . . . 5-2 „ 

Lymphocytes . . . . 13-2 ,, 

Mast-cells . . . . .3-8 ,, 


Fm. 11,. — Photograph of femur and groivth removes! 
post mortem. 



This man received during his stay in hospital tlic following X-ray 
treatment : — 


.Manh 19 : X-niy treatment to thigh— 9 ports of entry 2 in. square; 0-nmi, 
tilter of tdimiuiium : one full p;isiille dose to each areir : ' 02 pastille doses mven 
It' lu'lwtTn Matfli 10 and Mav 10. 
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jMarch 22 : Chest divided into IG areas 2 in. square ; C-mm. filter ; full pastille 
dose to each area ; two areas each day ; 88 pastille doses given to chest between 
jMarch 22 and July 17. 


5 . Carcinoma of Lip. — The two cases of carcinoma of the lip were inoper- 
able on account of secondary deposits in tlie glands of the neck which 
infiltrated deeper structures. Each case was remarkably unresponsive to 
radium treatment ; the needles of radium were buried in the growth in the 
usual manner. 


6. Carcinoma of Thyroid. — The case of carcinoma of the thyroid, although 

large doses of radium were 



Fig. 118. — Section of growth showing marked fibrosis 
only after radium treatment. 


inserted into the growth on 
se%'eral occasions, did not seem 
to be at all influenced, but 
the tumour gradually grew 
and caused the death of the 
])atient within a year of the 
diagnosis being made. 

7. Carcinoma of Mouth. 

— The four cases of inoperable 
carcinoma of the floor of the 
mouth were quite unrespon- 
sive to radium treatment. 

8. Carcinoma of Cervix 
Uteri. — Of the three cases of 
carcinoma of the cervix, two 
died within nine months of 
the first insertion of radinin; 
whereas the other patient, 
though considered inoperable 


at the time radium was in- 
serted. was operated upon subsequentlj^ and is still alive eighteen montlis 
after hj^sterectomy. The notes of this case are given below : — 


Mrs. Ada G., age 58, came under observation in July, 1922, complaining of 
continuous slight hmmorrhage per vaginam. On examination the cervix was ulcer- 
ated and was fixed in position to surrounding structures. A diagnosis of inoperable 
carcinoma of the cervix was made. A small piece of tissue was removed from the 
cervix, and was found on microscopical examination to be malignant. Radium. 
125 mgrm., with a 2-mm. platinum screen, were inserted into cervix for twentj- 
six hours. Two months later, on Sept. 15, patient was again examined under an 
ansesthetic. The cervix was now nearly flush with the vaginal vault and looked 
health}\ There was no sign of ulceration. In the right fornix only slight thickening 
could be felt ; whereas at the previous examination the pelvic cellular tissue 
appeared to be extremely involved and fixing the uterus, now the uterus was 
mobile in everj’’ direction. On Sept. 28, 1922, Wertheim's hysterectomy vas 
performed ; the operation was quite easj-. . 

On examination of the parts removed, the cervical canal presented wha 
appeared to be a tjqrical endocervical carcinomatous ulcer. This part was examine 
by the pathologist, who reported as follows : “ Verj^ little epithelium appears in 
any of the section ; such as there is shows no definite evidence of malignancy . 
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There are marked necrotic changes, hyaline degeneration, and fibrosis of the muscular 
coat.’’ 

The patient recovered well from the operation, and has put on half a stone in 
weight since leaving hospital. 


CONCLUSIONS. 

As regards the mode of action of radiations upon liring tissues, various 
views have from time to time been put forward, such as that the radiations 
decomposed the lecithin present in the tissue cells, and that its disintegration 
ju’oducts acted in an ingenious manner. As a matter of fact this action upon 
lecithin has not been substantiated by subsequent research. 

Another view is that of specific activation of intracellular enzymes. Here, 
again, most recent investigations fail to demonstrate any such action, and our 
experiments at King’s College Hospital upon the oxidases laccase and t\To- 
sinase fail to show any effect as to sequel to irradiation. 

Probably no one theory can explain all the phenomena : but what does 
seem clearly established is that X rays and the 7 radiations from radium have 
a marked effect ujion certain classes of colloids, among which are proteins 
and starch. Proteins undergo a marked diminution in viscosity, and are more 
easily prccipitable after a radiation than before. In the case of starch, as 
shown by Colwell and Russ® in 1912. this undergoes at any rate a partial 
change into soluble starcli and dextrin. 

It seems not improbable that certainly one of the effects of radiation is 
disturbance of the colloidal equilibrium of the cells, with consequent devitaliza- 
tion. If not carried too far the cell may recover, but if certain limits be 
exceeded the damage is irrei)arablc. and the intracellular enzymes may then 
come into play, their action being of a destructive character upon the 
devitalized cell jirotoplasm. 

The author wishes to acknowledge the kindly interest and assistance 
given him by his surgical colleagues, and by Dr. H. A. Colwell, .\ssistant 
Radiologist at King’s College Hospital. 
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THE SURGICAL TREATMENT OF OSTEO ARTHRITIS. 

(Being the Ilnntcrian Lecture delivered ed the Royal College of Surgeons of Englaml 

on February C, 1924.) * 

By C. jMAX page, London. 


The chronic joint change recognized in England as ostco-arthritis, and on 
the Continent as artliritis deformans, is so general in its ineidence that its 
milder forms ma}’’ almost be regarded as a degenerative process associated 
with senescence. In certain cases, however, it assumes the eharacter of a 
destructive pathological process, and may progress to sueh a degree as to 
produce serious disabilitj', not onlj'^ from pain, but on account of deformitj' 
secondary to absorption of bone. Moreover, the eondition is by no means 
confined to those past middle age, and when it oeeurs early in life it seems to 
run an unusuallj^ active course. 

The gross anatomy of the joint changes in osteo-arthritis has for long 
been clearlj'^ recognized, and industrious research has been carried out with a 
view to determining the cause of the condition. It must be admitted that 
though it has been demonstrated that the joint changes classified as osfeo- 
arthritic may be initiated b}' several different factors, its etiology still remains 
obscure. The literature on the subject has become enriched with a confusing 
nomenclature which has dei'eloped as a result of the attemjit to classify the 
various joint changes observed, generally on an anatomical basis. This aspect 
of the subject was very thoroughly reviewed here last year by i\Ir. Timbrell 
Fisher and at a discussion held at the Royal Society of Dledicine- a few 
months later, what may be termed the medical side of the matter was fully 
debated. 

I proi^ose to devote mj^ attention to a consideration of the treatment of 
cases in which the changes have so far progressed as to-be beyond satisfaetory 
relief b_y medical means. I shall simplify’- the subject further by^ omitting 
reference to conservative surgical methods, and shall confine my’self strictly 
to a detailed consideration of the limited grouj^ of cases in which operative 
procedures can be held justifiable with a view to effecting a radical cure of 
the condition. 


I do not wish to suggest that the more scientific, or even the empirical, 
procedures which have been ajiplied to check the advance of the condition 
should be neglected as useless. There are two factors which are generally 
accepted as responsible for the progression, if not for the initiation, of this 
destructive process in a joint ; they^ are (1) the presence of a chronic infective 
focus in some piart of the body% and (2) strain or injuiy of the affected joint. 
Accejiting these etiological causes, treatment directed to their elimination is 
a natural sequence. It is clear that the removal of any'^ septic focus disco^'el•ed 
in the body should not only'^ be part of the treatment in early' cases, but should 
receive equal attention in the more advanced instances in which operation is 
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contemplated. Rest of the joint involved is definitely suggested when there 
is pain. 

How far the continuation of rest should be pursued with a view to obtain- 
ing an apiiroximate cure by stabilization of the joint is an important question 
to decide, but one which it is difficult to answer. It is sometimes stated that 
rest and immobilization of an osteo-arthritic joint leads to its ankidosis. 
From my observation I doubt if a complete bonj* ankylosis ever results from 
the osteo-arthritic process unless a definitely inflammatory reaction is added 
to the ordinary picture. None the less, stability may be obtained by con- 
servative treatment in an osteo-artliritie joint, at any rate sufficient to prevent 
the jirogrcssive absorption of bone, and to reduce tbe pain to an endurable 
decree. Once a joint has been denuded of its articular cartilage, progi-essive 
absorption will inevitably continue if any considerable range of movement 
is retained, and if it bears continuous weight. This point must be borne in 
mind wlicn the selection of the type of operation best suited to the relief of 
the condition is made. 

THE SELECTION OF CASES SUITED TO OPERATIVE 

TREATMENT. 

Tile primary indications for recourse to radical operation in an osteo- 
arthritic joint can. I think, be clearly defined as two in number, viz.. (1) 
persistent jiain. and (2) progressive deformity in relation to the joint 
affected. Tlicse indications liold good whatever anatomical form the disease 
assumes, and wlicthcr the principal causative factor appears to be trauma, 
bacterial infection, or toxic absorjition. Operation will not usually lie under- 
taken in the presence of evidence of active infection. In young people 
it may be employed to cut short the uncertain period (always a matter of 
years) in whicii stabilization of the joint may occur under non-operative 
treatment. 

In jiracticc the selection of cases for operation will be influenced by the 
number of joints involved, and the life cxjicctation of the patient. In those 
cases in which one joint alone is seriously affected, and when there is no 
suggestion of a general infective process, the decision to operate is a straight- 
forward one. AVhen. on the other hand, the disease is polyarticular in its 
distril)ution. o])cration will only be undertaken to relieve intolerable pain, or 
to correct disabling deformity after the infective process has become quiescent. 

Operations for intcrciirrcnt eomjdications of an ostco-arthritic process in 
a joint, such as the removal of hypertrophic villi or loose bodies, arc often 
resorted to. but they hardly come within the scope of this paper. 

The ]U-occdurcs which have been jnit forward in order to deal radically 
with osteo-arthritic joints may be roughly classified under three headings, 
viz.: {1) Ercision nf the joint : [2) ArthropiasUr, {3) EraAon of the joint : (4) 
Si/ninectonn/. The aim of these operations in regard to the final function 
of the articulation varies considerably. 

1. Excision of the Joint. — This is the oldest established jiroccdurc in the 
surgery of this condition.^- s. s Its primary aim is to relieve pain by the 
removal of the diseased joint surfaces. The functional result exj)cctcd in the 
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cases of hip, elbow, wrist, and metatarsal phalangeal joint of the toe is a 
pseudo-arthrosis. In the knee an arthrodesis in a good position is aimed at. 

2. Arthroplasty. — The modern formal arthroplastic operation has not had 
an extensive trial in the treatment of osteo-arthritis, though it is favoured by 
some in the cases of the great-toe-joint. The operation is generally held to 
be an undesirable one for this condition, on account of the presumption that 
the new joint formed will undergo the same pathological changes as vere 
responsible for the primary condition. Though there is evidence that this 
attitude is a i-easonable one in the case of a weight-bearing joint, I do not 
think it need be adopted in respect of those articulations in which movement 
is only called for occasionally. 

3. Erasion. — Evasion of a joint consists in remor-ing the remaining articular 
cartilage and the underlying or exposed sclerosed bone, the general bony 
formation of the joint surfaces being retained. Tiie final aim of this operation 
is generally to produce an artlirodcsis, or at any rate fibrous ankylosis of the ' 
joint in a good position. In practice it will be found, as is shown in Taik I, 
that in a fair number of cases this operation may leave a joint with quite a 
good range of movement. 

4. Synovectomy. — This is essentially a conscrvati\-e operation, which can 
onlj'' be e.xpected to be successful in those cases in wliich little or no change 
has occurred in the articular cartilage ; and it must therefore be undertaken 
at an early stage of the case. A radical synovectomy ajrpears to have been 
first carried out by Jlullcr® in 1894. He based it on the hypothesis that the 
destructive process in an ostco-arthritic joint was initiated in the synovial 
membrane. Few operations of this character have been recorded, and so the 
evidence of the truth of the theory is lacking. The class of case which appears 
to be satisfactorily dealt with by this means is that termed lijroma arborescens 
or hypertrophic villous synovitis. The condition is most commonly seen in 
the knee-joint, and from an examination of specimens the disease appears to 
be primarily^ syno\'ial, gross deterioration in the articular cartilage only 
occurring in the later stage of the process. 

The decision as to rvliicli of these operations should be employed, and 
also the nature of the after-treatment, varies considerably in respect of different 
joints ; and I will now gi'N’c some consideration to the more important indi- 
vidual instances, 

THE LOWER EXTREMITY. 

The Hip- joint. — The pathological condition of the hip-joint associated 
with severe symptoms varies widely. The X-ray appearances alwaj^s shon 
reduction in the normal inter-articuiar space, on account of the absorption o 
articular cartilage ; the degree of bone deformity may be slight or gioss. 
This conforms to the rough dirdsion into atrophic and hypertrophic t}pes. 
The atrophic form is most often seen in women and young adults, the hyper 
trophic being commoner in middle-aged and elderly men. A chronic artbii is 
initiated bj'^ a definite bacterial infection (e.g., the gonococcus or dysentcij 
bacillus) will show approximately the same X-ray appearances as the atiop uc 
type of osteo-arthritis. In those cases associated with old fractal es o le 
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acetabulum, the appearances are influenced by the form of the primary 
injury. {Figs- 110-122.) 

The choice of operation in tliis joint depends little, however, on the 
anatomical condition or etiology, but is determined by the age and general 
condition of the patient. In the young and middle-aged the aim should 
be not only to remove any pain but to provide a stable joint. This can be 
most effectually done by producing bony ankylosis at the joint line. An 
arthrodesis is most eertainly produced by a complete erasion of the joint. 



followod by lixaliou in i)lasler-of-Paris in the position of election for a sufllcient 
time to allow bony union to occur. Tliis procedure was first advocated by 
.\ll)cc' in I'lOS. In his early series lie merely rawed the upper surface of the 
femur and corresponding aspect of tlie acetabulum {Fig. 12:1). Latterly he 
has adopted a more thorough ex])osure of the joint, and further ensures bonv 
ankylosis by the insertion of an autogenous bone graft. 

Tlie oiieration must he regarded as a severe one. tliongh in my cxiicricnce 
it is not assoi-iated with mueli shock. It is the iirolongcd after-fixation in 



156 THE BKITISH JOURNAL OE SURGERY 

plaster-of-Paris in the recumbent position which is found most tiying by the 
patient. Tlie functional results of a fixed hip in a satisfactorj’^ position are 
remarkablj" good in the younger subjects. U'lie most serious disability noticed 
as a rule by the patient is tlie difficulty he experiences in doing rip his own 
boot on the side affected. 

In reyiewing the later results it is noticeable that elderly subjects some- 
times develop pain in the lumbar spine and saero-iliac joints after an arthro- 
desis of the hip. The fixation of the hip uiuloubtedly imposes a serious strain 



Fig. 120. — Osteo-nrtliritis of liip with little bone chnnge except at margins (Case 1). 


on these joints. In elderly feeble patients an arthrodesis should not e 
attempted. A simple excision of the head of the femur has been most o ten 
favoured. Sir Robert Jones advises the production of a pseudo-arthrosis a 
the base of the neck of the femur without touching the diseased joint. o i 
these latter operations reliei'e severe pain, but leave a joint of poor sta y 
and mean that the jjatient is left dependent on the use of crutches or ana 'inp 

caliirer. , • i 

Sampson Handlejr introduced the more conservative irrocedure to n nc 
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lie gave tlie name clieilotomy, but there are few cases in which this opera- 
tion could be expected to give a lasting cure. Platt advocates a partial 
excision of the head of the femur, leaving sufficient bone to engage the upper 
rim of the acetabulum. This leai’cs, in fai'ourable cases, a stable joint with 
fair mobility. 

In my own experience the operation of erasion of the joint has been 
well tolerated by old patients, and I have merely varied the after-treatment 
in their case by making no attempt at rigid fixation in plaster-of-Paris. 
A painless fibi’ous ankylosis or pseudo-arthrosis is in this way obtained 
in a relatively short time ; the hip is stable, but there is a tendency to the 
development of an adduction deformity. 

The performance of a formal arthroplasty in the case of the hip-joint is a 
doubtful jioliey. and is hai'dly necessary in cases of osteo-arthritis. As stated 
aliovc. a useful range of 
movement at the hip is 
obtained by an erasion 
of the joint followed by 
suitable after-treatment. 

Indeed, it is not easy 
to secure a sound bony 
ankylosis at the hiji- 
joint. as is made clear by 
results seen in 2'ablc I. 

This cx])crience falls in 
line witli the frequency 
with which a j).seudo- 
arthrosis is formed after 
an uuim])actcd intracaj)- 
sular fracture of tlic neck 
of the femur. This sup- 
])rcssion of new bone- 
formation within the 
joint is due to the c.x- 
posurc of the broken 
surfaces to the inllucnce 
of synovial fluid ; the 
same condition jirevails 
after an erasion or excision of the hip for a non-inflammatory condition. 

In examining the later results (Table 1) of eases of operation on the hip- 
joint. the tendency to the devcloinnent of an adduction deformity is striking. 
Tliis deformity results in serious functional shortening of the limb, from tilt- 
ing of the |)elvis wlicn the erect attitude is assumed. As it is manifestlv a 
eompliealion to be avoided, it is worth while to examine the factors which 
au' responsilfic for its production. 

.Vddnetion deformity is a notable feature in any case of destructive disease 
ot the hip-joint. It a])pears to be due to at least two causes: (1) Tiie pro- 
portionalely exet-ssive wasting of the gluteal muscles, which lie in intimate 
relation to the joint : the adductors, which arc normally the master group. 



Ki<;. I2I. — O-tco-arthriti'i of hip wiili commenem" dislocation 
(C’a''c 2S). 
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are at a greater distanec from tlie articulation and do not suffer so severely. 
(2) The abducting power of the glutei and tensor fascirc femoris is redueed 
by tlie sliortcning of the lever (the neck of the femur) through which they 
aet. Both these faetors are operative in some degree after the operation 

under eonsideration. Firstly, the 
muscles may^ be meehanically 
damaged or the nerve-supply 
interfered with if the incision is 
not carefully planned ; secondly, 
any considerable removal of 
bone from the head of the 
femur, or unusual deepening of 
the acetabulum, will shorten the 
lever through which the mus- 
cles act. 

The problem of avoiding 
the secondary development of 
adduction deformity after opera- 
tion only arises when a fibrous 
joint is the result. If firm bony 
ankylosis is obtained in a good 
position by means of proper fixa- 
tion, the difficulty does not arise; 
but it siiould be remembered that 
sound bony union is not always 
obtained, hower'er carefully the 
operation may be carried out, 
and that union, apparently firm, 
if due to fibrous tissue, is liable 
to gradual stretching. 

In all cases, therefore, of operations of this nature, the two simple 
mechanical factors above enunciated should receive attention, viz., (1) preser- 
vation of the full function of the gluteus medius and minimus and tensor 
fascim femoris, and (2) the preserva- 
tiorr of the neck of the femur at as 
full length as possible. In practice, 
the adductors may be weakened by 
section of their tendons, followed by 
forced abduction of the thigh. To 
correct the result of shortening of the 
neck of the fennrr. Whitman** advo- 




Fig. 122. — Traumntic arthritis of liip following on 
injurj’, presumably a fracture of the margin of the 
acetabulum [Caxc 18). 


cates the reimplantation of the bony 123.— Diagram of Aibee's method 

insertion of the gluteus medius and of producing a bony ankylosis m the up- 
minimus into the shaft of the femur 


a couple of inches below the normal 

jrosition of the great trochanter. I have no experience of this 
but it seems to be based on sound lines. 


procedure. 
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The Knee.— This joint, next to that of the big toe, is probably most 
commonly the site of serious osteo-arthritic change. It may be said at once 
that, as far as current general experience goes, a radical cure of osteo-arthritis 
of the knee can only be obtained with certainty by arthrodesing the joint. 
Such a final destnrctive procedure can only be justified in those eases in which 
pain is severe and persistent, or in wliich absorption of the bone of the outer 
condyles has deformed the joint. {Fig. 12 k) 

Many minor operative procedures, favoured by the size and accessibility 
of the joint, have liad a fair trial. 

The removal of detached and sessile 
osteophytes, and the resection of 
enlarged processes of the syno\-ial 
membrane, are often carried out 
for the relief of s^Tuptoms. though 
it is not expected that such opera- 
tions will bring the morbid process 
to a standstill. The more radical 
]n'occdurc of complete synovec- 
tomy is a practical possibility in 
this joint, and can be applied to a 
limited number of cases.^' When 
practised on those in which the 
chief and ajiparcntly primary 
cliange is in tiic synovial mem- 
brane. it has given satisfactory 
results. 

I have found no records of a 
formal ai'throplasty of the knee- 
joint in osteo-arthritis. .-Vlthough 
the ]woccdurc cannot be regarded 
as likely to give a new joint ]jcr- 
manently free from absorptive 
change, it should certainly be 
worth a trial in young jjatients. 

It is essentially conservative, and. 
if not successful, it should not 
prejudice the jirodviction of sound bony ankylosis at a second operation. 

The Ankle. Ostco-artliritic changes in tlic ankle are commonly originated 
by a trauma about the joint. It is not an uncommon sequence of infected 
conqiound fracture of tlic leg. Tlic operative treatment of the condition has. 
in m_\ e.Npcricnce. which has been limited to this type of case, been disappoint- 
ing'. Arthrodesis of the ankle-joint relieves the condition for a while, but is 
often followccl after some months’ use of the limb In- the development of pain 
in the tarval joints. The jiracticc of arthrodesing the mid-tarsal joints at the 
same time as tiic ankle I have not found satisfactory. Pain in .some part of 
the arch of the foot in front of the fixed joints conuuonlv aj)i)cars. I have 
actually carried out a Syme’s amputation at the rcipicst of the patient in two 
cases a year or so after the comidefc arthrodesing operation had been done. 



Fig. 12 S. — i'cvorc o>too-ar;hntis of knee in a 
woinan, n::e 47, witli valcroid deformity. 
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A simple astragalectomj’^ I do not think is much more satisfactory. Tlie 
new joint between the tibia and the os calcis practicallj’^ always becomes pain- 
ful and develops arthritic changes. If resection of the astragalus is followed 
b}’^ the establishment of an arthrodesis between the tibia and upper surface 
of the os calcis with tlie foot dorsiflexed to 80 degrees, the functional results 
seem to be better. 

Sly experience of the late results of operative treatment of osteo-arthritis 
in this joint seems to be at variance with some authors ; this is perhaps because 
it has been limited to cases in which widelj’^ diffused sepsis had been present 
at the inception of the condition. 

Tarsus. — According to my observations the results of operation on the 
tarsal joints arc not more satisfactory than those on the ankle. It seems 
that in the adult foot the remo\’al of any substantial part of the bones of the 
tarsus imposes an irregular strain on the remaining joints, and seldom gives a 
good functional result. This is certainly true when the process has been 
associated with a pjmgenic infection. In cases of simple fractures in civil 
practice where the ai'thritis is strictly confined initially to the injured joint, 
earlj'^ ojreration may be nrore effective. 

Metatarsal Phalangeal Joint of the Big Toe. — This joint is of interest in 
that it has furnished a mass of material from which one might expect to 
gather evidence of the value of operation on osteo-arthritic joints in general. 
The evidence, however, is not generally applicable, and certainlj’^ not in relation 
to weight-bearing joints. The operation undertaken has usually aimed at an 
arthroplast}^ That generally practised takes the form of a free excision of 
the head of the metatarsal bone. Macausland and others practise a more 
conservative arthroplasty, inserting a fascial flap. In general the results of 
these excision operations is to leave a free or almost flail joint which cannot 
be subjected to much strain. 

A careful examination of the late end-results of these cases is certainly 
needed before a final ojrinion can be formed on the true worth of the several 
methods advocated. 


THE UPPER EXTREMITY. 

The joints of the upper e.xtremity, though often enough the site of an 
osteo-arthritic change, will less often warrant radical operation than is the 
case in the lower limb. The disease does not tend to progress so far as in the 
lower extremit}'^, because the joints do not bear weight and can be spared 
a good deal of their usual shai’e of work without comjrletely disabling the 
patient. A certain number of severe monarticular instances of the disease 
are, however, met Avith ; they are generally secondary to trauma. If the 
condition occurs in working men, operation is the onl}’’ measure which 
restore them to full industrial efficiencJ^ 

Acromioclavicular Joint.- — Osteo-arthritis of this joint may produce a 
chronic disabilitj'^ generally recognized as a shoulder’. The e.xcision 

of the joint is a minor o])eration which can easily be carried out, and it gnes 
most satisfactory results if the cause of the pain has been correctlj' locate • 
The Shoulder. — The accurate diagnosis of the cause of chronic pain a on 
the shoulder is by no means eas}’'. Exploratory operation may be necessai) 
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establish it. From my limited experience of the operative treatment of osteo- 
arthritie conditions in this joint, I should say that, though gi-oss bony deformity 
of the articular surfaces is uncommon, the minor operations undertaken for 
the removal of enlarged bursa;, etc., seldom give permanent relief. If radical 
operation is felt to be justifiable, an arthrodesis of the joint, with the humerus 
abducted 45 degrees from the normal and externally rotated and anteverted, 
probably gi\'es the best 
functional result : the 
scapular movements 
being sufiicient to secure 
a useful control of the 
position of the arm. A 
simple conservative re- 
section of the head of 
the humerus is a better 
])roecdurc if for any 
reason the movements 
of the scapula are re- 
stricted ; or in elderly 
patients in whom the 
prolonged fixation which, 
an arthrodesis requires 
is undesirable. 

The Elbow. — Cases 
submitted to operation 
will usually be second- 
ary to injury, and under- 
taken in the working 
])eriod of the jjatient’s 
life. The decision be- 
tween an arthroplasty 
and an arthrodesis will 
be based on social 
grounds. .\u arthrodesis 
between the elbow and 
humerus with the elbow 
set at all angle of about 

degrees gives a verv 
useful arm for a worker, 
provided that the head 
of the radius is frcclv 
excised, so that the 
movements at the radio-ulnar joints are maintained. .\n arthroplastv is better 
suited to women, and to men whose occupation is of a sedentarv character. 

The Wrist and Carpal Joints.— Osteo-arthritis of these joints is most 
often seen as the late seipiel of carpal injuries. Opcnition will be undertaken 
tor iiei-sistent pain nither than for limitation of movement. In my experience 
of some eight eases, excision of the proximal row of carpal bones, though verv 

11 
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often satisfactory in its immediate results, is disappointing later, a recurrence 
of the symptoms being common. A complete excision of the carpus is 
advocated Vallas^o for tliis condition. 3Iy exirerience of this somewhat 
drastic procedure is limited to two cases, and the final results showed little 

improvement on the 
primary condition. 

In a working man the 
disablement is a serious 
one, and the poor results 
obtained bj^' operation 
once the osteo-arthritic 
]n’ocess is established^en- 
forces the importance of 
the careful eai-ly hand- 
ling of cases of carpal 
injury. 

Temporomaxillary 

Joint. — A disabling ar- 
thritis of this joint is 
most often met with in 
women. An excision of 
the condyle relieves the 
pain and leaves a useful 
joint. A shortcoming 
of the procedure is the 
slight deviation of the 
lower jaw' towards the 
operated side Avhich is 
involved. 

The Spine. — The 

types of chronic change 
which can be recognized 
from the X-ray appear- 
ances can be roughly 
divided into two groups, 
yiz. : (1) Those in which 
the bony changes are 
most in evidence, ab- 
sorption of the bodies 
and marginal lipping 
being present {Fig. 125); 
(2) Those cases in w'hich 
ossification of the inteiw'ertebral ligaments is the prominent feature (Fig. 12d)- 
In the latter type the serious clinical symptom is fixation of the spine 
due to bony deposit in the ligamentous structures. This is not subject o 
surgical control, and treatment must therefore be limited to prevention o 
deformity while the process is active, and to the securing of ankydosis m 



•I 





Fig. 12G. — SponcljGitis deformans in n man, age 30, showing ossifi- 
cation of intervertebral ligaments and little other cliangc. 
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all erect posture. The condition occurs in ivhat is termed the Jlarie- 
Striimpell type of artliritis, and is often associated -n-ith involvement of the 
large joints of the extremities. 

In the first-mentioned condition, which is more properly classified as one 
of osteo-arthritis and is generally termed traumatic spondylitis, the progressive 
absorption of bone may lead to severe jjain from pressure on the emerging 
nerve roots. In sucli cases the possibilities of ankylosing the spinal processes 
bv means of Albee's or Hibbs’ method is worth considering in selected cases. 
I have undertaken two operations of this kind, but at too recent a date to be 
able to form any opinion as to tlie value of the final result. If operation is 
carried out for this condition, it appears to me to be difficult to determine 
what extent of the spine should be fixed. I attempted to arthrodese the whole 
of the lumbar spine in both eases referred to. 

Sacro-iliac Joints. — Some prominence has lately been given to the pain 
arising in these joints, and it has been termed sacro-iliac strain. In a great 
number of instances tlie condition appears to be due to an active osteo-arthritis 
of the joint, inien the obstinacy of the case justifies it, an arthrodesis would 
appear to be the best metliod of operative treatment, and this has been 
carried out by bone-grafting in a jilane posterior to the actual joint. I have 
no personal ex]icrience of the results of the procedure. 

TECHNIQUE OF OPERATION ON THE HIP-JOINT. 

.•V good exposure of tlic hip-joint is not very readily obtained in a stout 
adult, and for any operation aiming at an erasion of the joint a good field of 
view is most imj)ortant. The surgical approaches to 
tlie joint have been subject to a good deal of study. 
and I propose only to outline tliose methods of which I 
liave j)ersonaI e.\|icricncc, and to examine the relative 
merits in relation to tlie subject under discussion. 

In :5.5 consecutive operations carried out for 
chronic arthritis I have employed three routes, the 
jiostcrior. the superolateral, and the supcro-antcrior. 

The Posterior Incision (Fig. 127). — ^.Vn oblique 
skin incision about S inches in length is made, start- 
ing at a jioint over the jiostcrior inferior iliac spine, 
and cxtciuling forwards and downwards, terminating 
just external to the anterior margin of the great 
trochanter of the femur. The underlying gluteus 
niaxinnis is sjilit in the length of the incision ; the 
sections are then retracted upwards and downwards 
to expose the iiostcrior and iqipcr aspect of the cap- J-“- — Dio^rom of 

sule of the hip-joint. The view is somewhat obscured np'pro "ch. 
by the iiyriformis and gcniclli. These may have to be 

di\ided to gain access to the joint, but retraction is often suflicient. This 
incision does not give a good lielil of view, and it may be diflicult to 
recognize the exact position of the joint margin. Dislocation of the head 
of the femur cannot be cffcctctl with ease or certainty. I have cmploved 
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this incision in five cases, but have given it vip on the grounds stated 
above. 

The Supero-external Route {Fig. 128).— This is 
based oii that described by lilurph)'^ in his operation 
for artliroplasty of tlic hip, and also by Lexer. A skin 
fiap is turned up representing a third of a circle; the 
anterior termination of the arc is brought over the 
anterior inferior spine, and the posterior lies in a similar 
relation to the posterior inferior spine. The flap is 
turned up on its base {Fig. 120); the underlying apo- 
neurotic tendon of tire gluteus maximus is divided in 
line with the anterior margin of the great trochanter. 
Tire tendinous flap is retracted backwards, exposing the 
great trochanter. This ju'ocess of the femur is then cut 
tlirough obliquely J in. from its upper margin with a 
wide thin-bladcd osteotome. The detached fragment of 

Fio. 128. — Dingrnmot bone is drawn upwards with a sharp hook, and with it 
skin incision: sxipero- , . . ^ . 

e.'vternni approach. the insertions ol tlic glutcus luedius and minimus, pyri- 

formis, and gemclli ; the anterior margin of the gluteus 
medius is dissected away from the posterior asjicet of the tensor fascim feinoris 
in order to free the flap. A 
good exposure of the upper and 
posterior surface of tlie joint is 
so obtained ; the joint line can 
be clearly recognized by a rota- 
tion of the thigh {Fig. 130). The 
capsule of the joint is incised 
from above downwards and 
backivards. The head of the 
femur can then be dislocated 
backwards byr an assistant. The 
knee is bent to a right angle 
and the thigh partially^ inverted 
in order to effect this. Access 
to the acetabulum is obtained 
by a suitable manipulation of 
the position of the head of the 
femur. The joint surfaces of 
the head of the femur and 
acetabulum can then be cut 
a\vay wdth a broad gouge. The 
head of the femur is dropped 
back into place, and the great 
trochanter and the overljdng 
aponeurosis are then re-sutured 
in place. I have used strong 
catgut for the purpose, and have lop. —Diagram of area exposed by the sUiu flop 

always secured bony union of in 'supero-extemal approach, 

the trochanter and shaft. 
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This route gives a good exposure of the joint, though in cases in which 
there has been gross deformation of the head of the femur complete dislocation 

may be found difficult or even im- 
possible, The operation involves 
no division of blood-vessels of any 
size, and is absolutely consen'ative 
in regard to muscle function. I 
haA'c used the method in twenty 
cases, and consider it certainly the 
most satisfactory' for old patients 
on account of the rapidity with 
which it can be carried out and the 
small amount of muscle section 
which is necessary. 

The Supero-anterior Approach. 
—This route was introduced in 
the early part of the century by 
Sprengel in Germany and by 
Anderson in England for operations 
on tuberculous disease of the hip- 
joint. The method was again 
described in detail by Smith-Peter- 
son'- in 1912. 

The skin incision {Fig. 1.31) is 
angulated. and consists of an upper 
curved section about 4 inches in 
length, parallel to and just below 
the anterior half of the iliac crest, 
and a vertical 


f 


Fit;. loO. — Supero-cxteninl approach r 
o.xpO'^urc completed. 


n 

cut made from 
the anterior ex- 
tremity of this 

incision directly downwards for about 5 inches. This 
vertical ])art of the incision lies over the border of the 
anterior jiortion of the tensor fascia? femoris. The 
muscles arc divided in the line of the skin incision ; 
in tile ujrpcr sector the origins of the ghiteus medius 
and the tensor fascia; femoris arc cut through half an 
inch below the iliac crest (Fig. 132). In the vertical 
sector the fascia lata is divided at the anterior border 
of the tensor fasci;e femoris. The muscle flap so outlined 
is then separated from the tmdcrlying tissues, the gluteus 
nicdius being niiscd from the outer asjiect of the venter 
of the ilinin together with the underlying gluteus minimus. 

I his exposes freely the front and u])i)cr aspect of the 
hip-joint, the relleeted head of the rectus femoris Iving 
inunedialely above it. In order to dislocate the head 



Fin. 131. — Diacmin 
of -kin incUion : 
nnterior njiproar-li, 

of the femur, the 


front part of the capsule must be ineiswl and the outer border of the 
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iliofemoral ligament divided. Dislocation is effected bv an assistant 
strongly everting the thigh, after the latter has been flexed to a right angle. 

This incision gives the fullest 
cxjjosure of the joint, and renders 
th.c accurate recognition of the 
bonj- parts \-ery easy. In children 
the gluteal flap can be raised 
.subjrcriostcally, but in the adult 
this is not possible, and the 
separation of these muscles from 
tlic bone involves a good deal of 
minor bleeding. If the head of 
the femur is dislocated through 
this approach in order to effect a 
complete erasion of the joint, it 
should be noted that the iliofemoral 
ligament must be damaged ; though 
this is of no importance if bom- 
ankylosis is secured, it is not 
desirable if a mos’able joint results. 
The intact ligament is also. I think, 
of some importance in the main- 
tenance of close bony contact 
of the raved surfaces after opera- 
tion. I have used the incision 
in nine cases, and, oving to the 
reasons stated, I am inclined to 
consider it not as satisfactory as 

, Fig. ia2. — Supcro-anterior approach : the muscle the SUpero-CXtcmal I'OUte. 
flap turned down. 



TECHNIQUE OF OPERATION ON THE KNEE. 

Excision of the Knee {Figs. 133-136). — Wheti undertaken in osteo- 
arthritis the aim of this operation is the production of sound bony ankylosis 
in a slightly flexed position. Classical methods, though usually successful 
in securing this result, occasionally fail, and union is established by fibrous 
tissue. The factors vhich majr lead to union of this character appear to be 
three, viz., (1) sclerosis of the bone surfaces apposed, (2) lack of close contact 
between the prepared surfaces, and (3) the access of synovial fluid to the cut 
bone. The incidence of these factors can be pre\'ented bv attention to the 
following details : (1) The S3movial pouch should be dissected out, the bulk 
of the synovial tissue in the joint being in this waj- remoi'ed : (2) The section 
of bone should be so planned that vascular cancellous bone is exposed every 
where except at the margins ; (3) I ha’i'e usualh' assured close apposition o 
the cut bone surfaces, without aiw special splinting, bj^ pulling the patella 
down to the level of the tibia and pegging it in position there. The articular 
cartilage of the patella is previoush" cut off. The bone is most effectiveh 
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lickl by moans ol' a long Frcnoh nail. This jn-occcluvc holds the bone sur- 
faces firinly in contact by the tonic jnill of tlie quadriceps muscle and its 
ojrponcnts. I'he inctliod has tlie ]n-actical ad^•antage tliat the cut surfaces are 

so firmly held in position that it 
is unneccssaiy to use plaster for 
fixation of the limb after the 
ojrcration, a simple gutter excision 
splint being applied. A close- 
fitting plaster case can be fitted 
in a week or so after the skin 
stitches have been removed. 

The only drarvirack to this 
method is that the pull of the 
quadriceps may be sufficiently 
strong to angulate the joint for- 
wards. opening up the posterior 
aspect of the cut surfaces. This 
tendency can be controlled without 
difliculty when the plaster case is 
applied. This form of the opera- 
tion can be carried out if the 
usual U flap of skin be turned up, 
but I think an H-shape incision is 
better. It gives full access to the 
operation area without involving 
the risk of marginal sloughing of 
the skin flap. 

AFTER-TREATMENT. 

Hip-joint. — The form of the after-treatment adopted is determined 
according to whether bony ankylosis is desired, or whether filrrous union a 
the joint is deemed sufficient. In young healthy^ subjects the satisfactoi) 
final results of an ai’throdcsis will settle the question. In elderly oi ee e 
patients a fibrous joint will be accepted in order to mmimize the discom oi s 
of after-treatment. . 

In order to obtain bony union, I think satisfactory fixation in plaster o^ 
Paris is essential. A single spica extending from belorv the ribs to the oo 
is applied immediately after operation. Tire thigh is set in the ° 

election, viz., slight abduction, 20 degrees of flexion, with the foot s ig r 
everted. The first plaster is changed in about a fortnight, ■when the noun 
stitches can be removed, and another is applied. The second jdastei mus 
control the abduction, and if this cannot be done by^ moulding the 
the pelvis, coupled with an extension to the axilla on the opposite side ° ' 
injury, the sound leg should be included. At six or eight ■weeks a e 
operation the plaster is cut a^wa}’’ in order to fi'ee the knee-joint. At 
to twelve weeks the patient can get about with crutches, retainiirg n- ^ lor^ 
spica for another month. Weight-bearing is allo'rved during this 2’erio . 



Fig. 13G. — E.\'cis/oii of kneo fixed by nailing pniclln 
to tibia. 
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three to four months after opei-ation the plaster is removed and the eondition 
of the joint examined radiologieally ; if union is firm, the patient can be 
alloved to walk witli sticks. Full return of funetion cannot be expected under 
six months from operation, and maj- be deferred for twelve. 

The ideal position for fixation of the hip varies somewhat in relation to 
the occupation of the patient. Flexion beyond 20 degrees involves consider- 
able compensatory lordosis of the lumbar spine when the erect position is 
adopted. For this reason flexion in an outdoor labourer should not exceed 
that degree. In cases in which the patient wants tc be able to drive a car 
of standard proportions, flexion to 30 degrees must be given unless the man 
is verv sliort. Case 20 is a good example of the functional result obtained in 
such cases ; twelve montlis after operation he was able to pass the police 
taxi test, and now drives a eab daily. 

Some fixation of the knee commonly follows the prolonged inmiobiliza- 
tion in jilaster. but it is only likely to be permanent in elderly patients, the 
full range being restored on the average after a few weeks’ physical treatment. 

When the aim is fibrous union, after operation the limb is slung in a 
Ilodgcn's or similar splint and a light extension applied. The position main- 
tained should approximately be that of election already described. The 
extension is removed at tiic end of three or four weeks, and the patient 
allowed to get u]) on crutches swinging the damaged leg. Weight-bearing is 
not encouraged till si.x weeks after operation. Tiiough the period during which 
the jiaticnt is confined to bed is reduced, the final return of function is usually 
less rapid and less satisfactory than when an ankylosis is obtained. 

The Knee-joint.— IVlicn the knee has been excised by the method 
deseril)cd al)Ovc. a simple metal gutter splint is applied, c.xtending from the 
tuber to the lower part of the calf, for a cou]5le of weeks. It is tlien replaced 
by a close-fitting jfiastcr cast extending from the tuber to the malleolus. The 
patient gets uj) in from four to six weeks after operation, and walks with 
crutches for a montli or so. gradually putting more weight tlirough the joint. 
I'nion is generally firm in from three to four months. 


LATE RESULTS OF OPERATION. 

The Hip-joint.- In tlie estimate of the final results of these operations 
on the hi]) the A-iews of the j^atient and surgeon arc somewhat different. The 
tormcr is well satisfied if he loses his ])ain and is left with a limb whose 
hiuclioual value is not worse than before operation. The surgeon, on the 
other hand, recognizes that the removal of the j)ain is readily effected, and 
looks rather for an improvement in tlie functional value of the limb. In 
cither case the true merit of the j)rocedurc can only be fairlv assessed bv a 


study of the results some years after operation. This particularlv applies 
if operation is undertaken during the active period of the patient’s life, when 
the rc-nhing funetion of the limb is almost ;is important as the relief of pain. 

Tlie evidence in the literature on the subject is somewhat meagre, only 
a few authoi-s having juiblished the details of the late results of any consider- 
able number of eases. The outcome of openitions aiming at arthrodesis have 
reeeivi-d the most attention. 
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'OINT TREATED BY OPERATION. 
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I TREATED BY OPERATION — continued. 
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dred yards 

Arthroplasty of R. hip 5.3.21. Spine 
is stiff and kj-photic 

None 

L. knee 
occasional 

li inches 

Fair 

Had not returned to his work as 
engine-driver in July, 1923 

Xone 

None 

1 inch 

Good 

Returned to work as barman 7.7.22 

Ndiip 

None 

2 inches 

Good 

Returned to work as upholsterer 

None 

Slight in 
Innibar 
spine 

21 inches 

Good 

Walked ndthout stick 5 months after 
operation 

Occacioiial 
in E. groin 

In E. knee 
and both 
sacro-iliac 
areas 

11 inches 

Poor ll years after 
operation. Could walk 
a mile or two 

Swelling of whole 2 weeks after opera- 
tion. No infection. Swelling gradually 
settled down, hut L. knee somewhat 
stiff. Sacro-iliac pain was relieved in 
sonic measure by a Goldthwaite bolt. 
Poor-licartcd patient. 

Noiw, or 
sIlL'ilt ill 
groin and 
thigti 

None 

None 

Good. Works daily as 
milkman 

Complained of awkwardness in sitting 
down due to slight degree of flc.vion of 
liip 

None 

Occasional 
in L. knee 

j 1 1 inches 

1 

Good. Can walk 'any* 
dislauec 

Returned to work as barman 

Noiu* 

None 

1 1.1 inches 
■ 

(fOod 

In lti23, passed Metropolitan Police 
examination as taxi-driver, and now 
working as such. Cnusual llc.vion of 
liip given on account of occupation. 

SII^llt ;iftrr 
heavy \\ork 
HI wet 
wiatler 

None 

1 inch 

(iooil 

IVorking as liftman 

N‘M»e 

None 

■ 1 inch 

1 

1 

5 

IValking with sticks 

Died. .March. 1023 : said to he froni 
pneumonia 

Some ill 
;:roin 

E. kmv --tift j o inches 
and painful j 

i 

CowW wu\k. 
alKMil a mile with a 
^tiek 

Uevclojieil swcllina in Imtli Icg^ (i 
months after ojicnition. Possihlv^duc 
to venous tliromlKisis. E'nilcr mcdic:il 


tri-atmcnt fur cnipliyscnui and rnvo- 
{"atalitiN 
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Table J.— 34 CASES OF OSTEO-Ahi 


XO. , XAME g SIDE ^ 

Condition and Etiologv 

Operation 

Aiproach 

Litest 

Due 

Obeerted 

28.1.24 

24 F. T. 37 
F. 

' 

L. 

28.9.22 

Osteo-arthritis of hip 2i 
years, much pain in knee 

Erasion of joint 
after dislocation. 
Plaster 2 months 

Supero- 

lateral 

25 A. W. 50 j L. ' 5.12.22 | Hypertrophic osteo-arthritis 
JI. 1 ; G years, progressive 

1 ! ! 

Erasion of joint 
after dislocation. 
Plaster 7 weeks 

Supero- 

anterior 

23.12.23 

20 G. N. 59 R. 1 2.1.23 1 Traumatic osteo-arthritis. 

JI. ; Fell and broke ankle and 

r hurt hip 3 years ago 

Erasion of joint ' Supero- 
aftcr dislocation. | lateral 
Plaster 6 ireeks ; 

24.1.24 

27 C. D. 48 R. ' 15.5.23 Osteo arthritis of hip. Pain 
F. 1 2 years. Pott's fracture of 

R. ankle 8 years ago, 
position poor 

Erasion of joint j Supero- 
after dislocation, anterior 
Plaster 2 months i 

7.11.23 

28 Pens. 33 R. 7.2.23 ' Hypertrophic osteo-arthritis 
P. yi . with commencing dislocation 

Erasion of joint 
after dislocation 

Supero- 

lateral 

2.2.24 

1 

29 Pens. 
Strat. 

38 L. 7.5.23 Traumatic arthritis follow- 
er. I ing fracture of acetabulum. 

1 Great flexion and adduction 

deformity at hip 

; 

Partial excision of 
joint. Dislocation 
impossible. Plas- 
ter 2 months 

Supero- 

anterior 

23.11.23 

i 

! 

; 

30 G. IV. 04 L. * 10.0.23 i Hypertrophic osteo-arthritis 
M. 

Erasion of joint 
after dislocation. 
No plaster fixation. 
Light extension 0 
weeks 

Supero- 

anterior 

24.1.24 1 

1 

1 

31 ' H. S. 48 i L. 

1 M. 1 

1 

1 

t 

27.9.23 

Hj’pertrophic osteo-arthritis 

Erasion of joint, 

4 lb. extension. 
On crutches in 5 
weeks 

Supero- 

anterior 

24.1.24 

32 H. P. 73 

: j'l- 

1 

I 

1 

R. 

4.10.23 

I'lypertrophic osteo-arthritis 

5 years 

Erasion of joint 
after dislocation. 

4 lb. extension 

Supero- 

anterior 


33 Lt.B. 

! 

' 

24 

M. 

R. 

2.11.23 

Chronic painful arthritis 
years 

Erasion of joint 
after dislocation. 
In plaster 8 weeks 

Supero-| 

anterior 

28.1.21 , 

34 ! G. L. 

1 

1 

43 

M. 

L. 

1.8.22 

Hypertrophic osteo-arthritis 

Erasion of joint 
after dislocation. 
Fixed in plaster 

Supero- 

anterior 

27.1.21 
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’ TREATED BY OPERATION— coH/ini/crf. 


I 

Paix dt Hit 

PAIN’ IN' 
OiuER Joints 

FCN’CnON’AL 

SnonTEN'IN'G 

Fuscnosii, Value 

pemaeks 

1 Xone 

1 

i 

1 Some pain 
* in R. liip, 
botli sacro- 
iliac joints 

2i inches 

Can walk 3 or 4 miles 

A verj" short Avoman. Sacro-iliac 

pain improved by Avearing belt. 

Xoiic 

, Pain and 
stiffness 

L. knee 

2 inches 

Can ivalk a good dis* 
taiicc with a stick 

Returned to work as carpenter, Noa'., 
1023 

None 

None 

lA inches 

Good 


1 ' None 

In R. knee 
and ankle 

i 

2 inches 

Fair 

IValks AAith stick, but imprOAing in 
regard to general function 

, None 

1 

None 

1 inch 

Good 

Could AA'nlk 1 to 2 miles 10.11.23. At 
AA'ork ns liftman 2.2.24. 

. None 

None 

H inches 

Good 

Complete reduction of flexion defor- 
mity was easily effected, but full reduc- 
tion of adduction found impossible 

Sliplil 

None 

2 inches 

•/ 

IValks 2 or 3 miles Avith a stick 24.1.24 

Sunu' in XoiK’ 

after 
\valkin«» 

2 inches 

y 

IValks 2 or 3 miles AAith a stick, hip 
still feels AA-eak 24.1.24 





Dietl 10 days after operation. P.M. : 
cellulitis of Avound : trabeculated 
bladder ; cirrhotic kidneys. Crrcmic 
SA-mi)toms dcA-elopcd 3* days after 
opcr.ition 

None 

XoJie 

Notie 

(iood 

IValking in short spica 27.1.24 

' Some 

tlu-li 

/ « 

y 

in Some in 

iinl liaek 

2 inches 

Ihxrr. Can walk half 
mile 

a The resulting position 9 months after 
o{>cr.ition aa-.is fair ; flexion and adduc- 
tion increased latterly, and account 
for poor end-result 
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Ozarki^s in 1917 records the results of the arthrodesing operation of the 
hip in ten cases of pol 3 "articular arthritis and sixteen of tlie monarticular 
varietj'. The same cases were reported on a few j’^ears later. 



Fio. 137. — Kcsult of operation in Case 20 : two years after operation : bony ankylosis. 

In 1920 Spiers.^'^ in a careful surt’ex’' of the late- results of all tlie cases 
operated on between 1908 and 1920 at Brackett’s clinic, sets them out in 
tabular form as follows : — * 

Cases operated on . . . . . . 34 

Cases examined later and reported . . 25 

Average age . . . . . . . . 40 

Youngest . . . . . . . ■ . . 22 

Oldest . . . . . . . • . . 01 

Case mortality . . . . . . • ■ - 

Average interval since operation . . 44 yrs. 

Results of Exajunation. 


Union : Union firm . . . . 17 Position : Adduction present in 18 

,, questionable . . 3 Normal • • _ • • 

Non-union .. .. 5 Abduction present m •> 



* These eases presumably include those reported in 1917 bj Ozarki. 
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He found that in the cases unrelieved bj' operation, arthrodesis had not 
been, secured.. 

Albee" in 1921 reported that he had operated on 128 eases with satisfactory 
results. Details of these cases in regard to the technique of operation and 
the late results are not published. 

The results of the operation of excision of the head of the femur for this 
condition have not been reported in any large series. Individual experience 



1 !«:. ' — Ho'uU one yoar aft<T ojH’raticu in iA ; l»ony fixation, with head of femtir 

<a!nouhiit iipwanN. 


apiicars to vary. Pain is relieved in all cases, but tlic functional value of 
the joint is rv[)ortcd on ns a ivholc unfavourably, considerable shortening 
being tiie rule, and stability uncertain (Fock^, Zezas'*. Muller^'', and Iloffa’-). 

Platt lias reported to me that he has carried out a modified excision in 
some twenty eases. He considers that though pain is thereby relieved siirelv, 
the avenige fmietinn gii-en by this ojiemlion is disappointing. 

1 liai’e openited on .‘It eases of chronic arthritis of the hip from 1919 to 
itate. Details of these eases are given in Toblf I. The scries is made 

12 
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up of the following types : Alonarticular osteo-arthritis, 28 ; polyarticular 
osteo-arthritis, 1 ; traumatic osteo-arthritis, 5. {See Figs. 137-142.) 

In the 29 eases operated on for chronic arthritis, an erasion of the joint 
Avas effected by one of the methods previously described. After-treatment 
was carried out Avith a AueAv to obtaining bony ankylosis in 23 cases, and a 
fibrous joint in 6 . Six of these cases Avere, operated on in 1923, and 
therefore are of no A'alue in assessing the late results. 



Fig. 139. — Result of operation for osteo-arthritis of hip : fibrous joint : X-ray eighteen 
months after operation {Case 25). 


Table II glides in outline the late reports of the 24 cases in Avhieh oper- 
ation Avas carried out betAveen 1919 and 1922. The aA^erage age of these 
cases Avas 47-5, the oldest Avas 69 and the youngest 28. The results tabulated 
Avere obtained hy clinical and X-raj'- examination made Avithin the last fen 
months. Three of these cases AA'cre not examined recentl}’^, one haA'ing die 
of pneumonia, one haAung committed suicide for domestic reasons, and tie 
other reporting from the country. The statements in regard to the absence 
of pain are based on the patients’ opinion, and refer to the original joint pa'n- 
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The term ‘slight pain’ is applied to those cases in which ill-defined pain in 
tlie groin or tliigh was complained of after fixation. The estimate of the 
functional value of the limb is necessaril}' approximate. No hard-and-fast 
classification is possible when dealing with this condition, the results varjung 
in relation to the age of the patient, and the preceding period and degree 
of disability. The term ‘ good ’ has been applied when the patient could walk 
about five miles without any support, and do a fair day’s work. ‘Fair’ 
implies the abilitj' to walk about two miles and to stand about half an hour 
without fatigue. The category ‘poor’ is applied to those cases in which the 
ability to walk was limited to a mile or less. 

Table II (absiracted from Table /).— General Results ix 24 C.vses of Er.\siox 
OF Hip-joint Reviewed at least One Yuvr after Opeil\.tion, 


CONDITION' OF JOINT 

Position 


Pain in Hip 

Functional 

Shortening 

1 

FUNCTIONAL 

Value 

Bonv iinkvlosis 

9 

Xormnl . . 

3 

Absent . . If) 

Average in 

Good 13 

.AnUvlosis ? 

5 

.-Vdtluetion 

10 

Slight . . 5 

inches 1‘5 

Fair S 

Fibrous union 

10 

.Abduction 

2 



Poor 3 


-Vs might be expected, tlie functioual results are most often satisfactory 
ill the younger patients, as is siioini in the following table: — 


Table III. — Comparative Functional Resui.ts in reg.vrd to -Age. 



AGE 

20-40 


1 AxIE 40-70 


^ 0 . cl 
C.vcs 

Good 

Fair 

Poor 

I 

Poor 

14 

11 

3 

0 

; 10 3 4 

o 


Ihc relation of fixation to function is shown in the following e.xtract: — 
Table IV. — ^I'liE Rel-vtion of Fixatio.n to Function. 


JOSNT COXIimON 


RESCLT-' 


Go^^J Fair Fcor 


Artlimdcsis 
? Arthrodesis 
rihnnis joint 



:5 


The nature of (he incision employed docs not ap])car to have much 
K'annu on tlie question of the production of bonv fixation. The relative 

merits of the aiiimiaehes from a surgical point of 'view have alreadv been 
i'OU''UkTCtl. 
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In the five eases in -svlhch the lieacl of tlie femur was exeisecl on account 



Fig. 140. — Fixation with beef peg nftor nn 
old excision of bend and necU of femur for a 
wound: X-ray nine months after operation : hip 
stable, function good. 


of a painful ununited fracture of the 
neck, an attemjit was made to effect 
an arthrodesis. In three cases a 
beef-bone peg was employed, anti in 
the other two no special means of 
internal fixation were made use of. 
In the first three cases arthrodesis 
resulted, and in the other two a 
mobile and fairly stable joint was 
the residt. 

One fatalitj’^ occurred in the 
series : a case (32) operated on in 
September, 1923. The condition was 
one of long-standing monarticular 
osteo-artliritis of the left hip in a 
man of 75. The patient died nine 
claj'S after ojicration with sjmiptoms 
of uraemia. Post-mortem examina- 
tion showed cystitis and infection 
of the kidne3’’s. The fatal issue must 
be accepted as secondaiy to opera- 
tion, but the patient was clearly 


unfitted for any serious opera- 
tive procedure. 

The Knee-joint. — In this 
joint the accepted opinion is 
that an arthrodesis resulting 
from an excision gives good 
results both with regard to 
relief of pain and the preserva- 
tion of the use of the limb. 
I have carried out the opera- 
tion in fourteen cases. Bony^ 
ankjdosis resulted in all. In one 
case pain definitely’^ persisted 
after operation. The patient 
was a man, age 30, ajiparenth’^ 
in good health. Tire Wasser- 
mann reaction was negative. 
There is firm bony’ ankydosis, 
and he is at work, but he still 
complains of deejD pain in the 
region of the knee-joint two 
years after operation. 

In tw’o cases complaint 
was made that pain developed 



Fig. 141.— Excision of head and neck of 
feet n false joint in right hip {Case .1-)- stabilized 
IS been allowed to drop out, and is ”'>*■ , 

;ainst the acetabular rim as should be done, } 
icting the leg. 
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in the ankle-joint after much -walking. This appeared to be due to develop- 
ment of a rheumatoid change in this joint. In both cases the knee -^vas 
fixed in the fully extended position, and so the ankle -was put through a 
very full range of movement in the action of walking. 

Cases of synovectomy of the knee are reported by Muller and Swett. 
The former quotes three cases, all of which were stated to ha-^'e remained 
relieved from two to four years after operation, the range of movement 
retained being fair. Swett’s records are in relation to polyarticular infections 



Km. K%ri>ion of lioatl nml n<‘ck of femur for o<too-artIirili<. cornplic-atiri" old ununitofl 

fr.u'tun*: f«Mntir inova!»lo, luit .‘stoKilizwl n:ram’«t rirn of ncptnbniimi {Ca^c S), 


<>l recent origin, and therefore do not come within the scojie of the present 
inquiry. I have carried out this operation in the last two years on four cases 
of i\ypertropI\ie villojis synovitis. In all. the recurrent effusion and resulting 
disability was relievetl. and a fair range of niovcnicnt at tlie joint attained. 
It is. however, too early to estimate the ultimate value of the procedure in 
tliese eases. 

This (siiupletes my survey of the subject .as far as it can he pursued with 
the material at present available. 1 would admit that it is incomplete in 
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that it lacks a sufficient measure of crucial evidence. I hope, however it 
may assist in clearing the ground. It should in some measure define tlie 
role which can be played by the surgeon in the treatment of eertain cases 
of a common and disabling condition. 

In concluding, I desire to aeknowledge my great indebtedness for the 
numerous X rays I have had taken in the investigation of these cases. The 
Radiological Staff at St. Thomas’s Hospital, and Dr. Tindal-Atkinson at 
Shepherd’s Bush, have always cheerfull}’^ co-operated, however exacting my 
demands may have been. 
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EXTRAVASATION OF URINE : 

WITH ESPECIAL REFERENCE TO PERI URETHRAL ABSCESS. 

By HAJIILTOX BAILEY and G. P. B. HUDDY, London-. 

During the fifteen years 1908-22, 107 cases of extravasation of urine from 
all causes rvere admitted into the London Hospital as set out in detail in 
the following table. There was no example of extravasation follon-ing 
ulceration around a urethral or ureteral calculus, nor was there a case of 
demonstrable perirenal extravasation following injurj-. As in more than 
half the cases the extravasation followed a peri-urethral abscess, the latter 
will receive major consideration in this paper. 

Tabue Showing the Source of Extravasation and the 
Mortality in the 107 Cases. 


SOURCE or THE ZSTRiTASinON* MOBTiLUr 


Peri-urctliral abscess • 

. . 05 

Per cent 

U 

Traumatic rupture of urethra 

20 

20 

Injury to urinaiy bladder 

13 

92 

Following suprapubic puncture 

. . 7 

57 

Extravasation in infancy 

1 

— 

Following internal urethrotomy 

1 

— 


107 



EXTRAVASATION FOLLOWING PERI-UBETHEAL ABSCESS. 

This condition frequently complicates urethral stricture of long standing. 
But stricture does not appear to be the essential factor in causation, because 
the stenosis in some cases is not sufficient to cause complete retention of 
urine, and in a few cases stricture is excluded by urethroscopic examination. 
The determining factor in this catastrophe appears to be a virulent infection 
of the nuicous membrane of the deep urethra extending to the peri-urethral 
tissues. Some authorities, recognizing this fact, have attributed the whole 
condition to a spreading cellulitis. :Mr. Frank Kidd,6 however, in a series 
of cases, demonstrated that a fluid containing 2 per cent of urea could be 
isolated from the affected area. 

Clinical Features. — These cases may be divided into three groups : 
(1) .\ swelling (pcri-urcthral abscess) has been present for a consfderable 
jicriod. but recently has increased in size and broken its confines : (2) 

^Yhilst straining at micturition, the patient e.xperiences a ‘sudden bursting ^ 
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in the iDerineum ; (3) A perineal fistula (often of spontaneous origin, and 
following an abscess) has recentR closed. 

In severe and neglected cases the general sj^mptoms may entirely mask 
the local condition. Thus, repeated rigors may be the leading feature of the 
case, or the patient is seen in delirium or coma. 

In contradistinction to traumatic cases, the extravasation is not neces- 
sarily confined to those planes defined h}’' the anatomist. It is not exceptional 
to find the cellular tissues of the thighs and peri-anal regions infiltrated. The 
probable explanation lies in the fact that the e.xtravasated urine is infected, 
and suppuration breaks down anatomical barriers. Sir Benjamin Brodie 
stated that a black patch on the glans jienis was a sign of fatal omen; of 
three such cases in this series, one recovered. It is generalljmoted that the 
extra^•asation proceeds more rapidlj’' on one side than the other. Possibly 
this is due to the lateral position adopted by the patient in bed, or, as seems 
more probable, the urethral wall perforates upon the lateral aspect (see 
Fig. 143). 

Differential Diagnosis. — The diagjiosis is usualR obvious. 

General. — The se^■erit 3 ' of the general signs may, on occasion, mask the 
local condition ; for instance, a case with repeated rigors has been confounded 
with malaria. Again, if the outstanding feature is delirium, a diagnosis of 
pneumonia or typhoid may be made, as recorded by Wolfer. 

Local, — Turning to the local signs, difficulties in diagnosis are occasion- 
ally encountered ; notably’- the scrotal oedema may be due to other causes, 
e.g., anasarca consequent upon a failing heart, or spreading cellulitis from an 
ischiorectal abscess. Each of these conditions, simulating extravasation, has 
been recently observed. 

Mortality. — The mortality of this condition is exceedingly high. In this 
series 43 per cent died. The principal causes are septiemmia and urremia ; 
frequentR the two go hand-in-hand. 

Treatment. — The two great indications in treatment are to mitigate 
the blood infection and combat the uraemia. The first is carried out by 
making adequate incisions to relieve tension and admit of the free escape of 
urine and inflammatory products. 

If, as is commonly the case, the patient exhibits uraemic symi^toms, the 
stricture is probably^ a tight one, and the ura;mia is due to retention reacting 
upon kidney’^s already^ seriously^ damaged by^ back-jjressure, which has extended 
over a long period. In these cases it is of the utmost importance to relieve 
the condition by^ draining the bladder. It is not enough to make incisions 
into the inflamed area, or even to divide the stricture in addition. The 
bladder must be drained. 

AVe will now examine the various methods which have been employ'ed in 
dealing with this condition, and discuss their relative merits. They’^ aie . 
( 4 ) Multiple incisions only ; ( 2 ) Multiple incisions combined with suprapuhe 
cystotomy ; (3) Multiple incisions combined with perineal cystotomy. 

1. Multiple Incision, s, including Simple Incision of the Peri 
URETHHAL Abscess. — For Very many ymars this has been the method mos^ 
generally'- adopted. The results are not alway's satisfactory, for the fol ovnio 
reasons : — 
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In order to treat the eondition radically, it is essential to relieve the 
retention at the earliest possible moment. Once the intra-urethral jrressure 


behind the stricture is zero, the infected 
mine ceases to be extravasated, and atten- 
tion can be directed to the cellulitis ■which 
invariably follows in its wake. 

It might be argued that a peri-urethral 
abscess is an attempt bj’ nature to perform 
external urethrotomy, and therefore by 
incision of the abscess ‘the object of 
surgery’ (i.e., to aid nature) is achieved. 

Unfortunately this simple measure is not 
always effective; moreover, in some cases 
there is very little pus or urine to evacuate. 

In two recent cases it was noted 
that wide incision of the abscess did not 
ojien the urethra. The condition can best 
be illustrated by a diagi'am (Fig. 143). 

The effectiveness of this treatment is to 
a large extent governed by the size of the 
opening B. Since the opening is usually 
small and laterally placed, more thorough 
treatment is indicated. Simple incision 
should be reserved for desperate cases. 

2. lilCLTIPLE IxCISIOXS CoMBIXED UTm SUPKAPUBIC CySTOTOMY. Tllis 

is strongly i-ecommended by Wolfer. The method has the very ob^ous dis- 
advantage that the cystotomy incision of necessity tra^•erses the infected 
superficial planes, and thus infection may be cai-ried to the cave of Retzius. 
If this occurs there is the danger of deep pelvic cellulitis, a very grave compli- 
cation which proved fatal in one recent case under 
observation. Further, if the bladder is much distended 
and the patient uriemic, the immediate effect of a 
suprapubic cystotomy will be to depress the renal 
efficiency still further and thus verj- possibly hasten 
a fatal termination. 

3. jMuLTlPBE IxciSIOXS CoJIBIXED WITH PeRI- 
XE.AL Cystotojiy. — ^Tliis appears to be the method of 
choice, and therefore ivill be set out in detail. 

Preliminary TJ rcihroscopy to ascertain the site and 
estimate the calibre of the stricture if one is present. 

The TJrcihra is If ashed out. and novocain is in- 
stilled. The additional injection of methylene blue 
into the urethra in order that the mucous membrane 
can be more readily recognized, during the perineal 
stage of the operation has been found to be disappoint- 
ing — for necrotic tissues do not readily take up the stain. 

An AtlempI is made to pass a Bougie into the Bladder.—Great gentleness 
IS exercised, for the urethra, being inflamed, may easily be perforated. 




Fig. 143. — ^Dianram illustrating wide 
incision of abscess without opening 
urethra. A-A is an incision into the 
peri-urethral abscess which communi- 
cates with the urethra through a small 
lateral orifice (B) behind the stricture. 

is that part of the abscess 
trail which has given way, and 
tlirough which urine and pus are es- 
trava.«atmg. D, Stricture. E, Dilated 
urethra. 
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However, it is usually jjossible to pass a No. 3 or No. 4 French. In the 
absence of an instrument by which the bougie can be passed under direct 
vision, the ‘faggot method’ (Fig. 144) of introduction is of distinct value. 
The introduction of a guide simplifies the subsequent stages of the operation. 
If the bougie has been passed, it should be fixed in position. The patient is 
now anajsthetized. Spinal stovaine is indicated, for the uriemic condition 
of the patient renders a general anaisthetic dangerous. 



Fig. 145. — -Showing position of bougie in the iirofclua. 


a. If the bougie has faM 
to pass through the stricture: 
Wheelhouse’s operation should 
be performed. 

b. A bougie has been passed 
(which will be found possible in 
the majoi'ity of cases) : The 
joatient is now placed in the 
lithotomy position, and a sand- 
bag placed under the scrotum 
to exaggerate effectively this 
position. Lane's tissue forceps 
are clipped upon the most de- 
pendent i^art of the infiltrated 
scrotum. These serve as scrotal 
retractors. this method the 
scrotum is pulled up and the 
perineum is clearly exposed to 
\dew. Towels having been ar- 
ranged, an incision is made from 
the base of the scrotuni to 
within i in. of the anal verge, 
keeping strictly to the middle 
line. The tissues in this region 
being extensively infiltrated, it 
is usual to find that one has to 
proceed to a depth of | iO’ 
or more before the abscess is 
reached. Urine and pus then 
escape, usually under consider- 


able pressure. 

A finger is now passed into the rvound, and the bougie within the urethia 
(Fig. 145) sought for by palpation. Retractors are then placed in either side o 
the wound, and the urethra is inspected. A head light is v'er}'^ useful at t us 
stage. The breach in the contiiruity of the urethra can sometimes be seen. 
There was a hole admitting a probe in the lateral aspect of the necrotic uret ra 
in two cases I’ecentl}^ observed. The floor of the urethra is incised and t e 
edges are retracted. The left index finger is passed into the dilated uret na, 
with the pulp against the bougie. The finger is thus guided mto the bio er, 
A large coude catheter is then passed through the incision along the m ex 
finger into the bladder, and secured to one side of the wound with a sti c i. 
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It is inadvisable to withdraw more than one pint of nrine if the bladder is 
aveatly distended. The residue is evacuated at intervals of four hours. 

Drainage of the Cellular Tissues 146).— The left forefinger is now 

passed through tlie peri- 
neal wound, upwards and 
outwards, clearing the 
crus penis, and made to 
protrude subcutaneously 
above and to the outer 
side of the symphysis 
pubis {see Fig. 147) ; 
the skin is then incised 
over the finger, and long 
blunt-nosed forceps re- 
trace the path and 
emerge in the perineal 
wound. The jaws are 
opened and grasp a i-in. UG—Metl.od of drainage (after Hartmann). 

drainage tube, pre^•iously 

perforated, which is then pulled up and fixed by a stitch. This procedure is 
repeated on the opposite side. 

Incisions into the Injiltraicd Tissues. — In contrast to the older methods, 

fewer but larger incisions are 
recommended. There is a 
tendency, on account of the 
infiltration, for the incisions 
to be too superficial ; they 
must be of sufficient depth to 
penetrate the limiting fascite. 

Injections of Hydrogen 
Peroxide. — It has been shomi 
that anaerobic organisms are 
largely responsible for the 
spreading cellulitis in these 
cases (Jungano). As oxygen 
is inimical to these organisms, 
hydrogen peroxide is injec- 
ted into the subcutaneous 
tissues around the incisions 
by means of a Crile's anoci- 
association sjninge, fitted n-ith 
an angular needle. 

Dressings. —'Sloist dress- 
i'lgs of eusol are apj^lied over 
the abdominal wall, perineum, and scrotum : tliese are covered over bv 
packing towels, and the Avhole is secured by a T-shaped bandage. 

.//?cr-/rcc/;«c«f,— During the first twenty-four hours the patient is en- 
couraged to drink as much fluid as possible; rigors are usual during this 
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period, and arc most successfullj’’ combated by hot gin and quinine. The 
catlieter is remo\"cd at the end of forty-eiglit hoiu-s. Every four hours all 
tire wounds are irrigated witii eusol through a Higginson’s syringe, after 
hj^drogen peroxide has been instilled for a few minutes. At the fourth dav 
shortening of the tubes should be commenced. As soon as the general con- 
dition permits, sitz baths are instituted. 

Drug.'!. — Acid sodium phosphate and hexamine, combined with tincture 
of hyoscyamus, are given in liberal doses. 

Residual Abscess. — This is frequently seen in the flank just above the 
anterior superior iliac spine. Under gas anaisthetic the abscess should be 
freely opened. 

When the infection has subsided, which is usually in about three to four 
weeks, the treatment of the jrerincal fistula should receive attention. If the 
stricture has not been di^•ided. an internal urethrotomy with insertion of a 
catheter is an effective method of dealing with the condition and hastening 
the closure of the wound. Occasionally it may be possible simply to dilate 
the stricture with bougies. 

The patient should not be discharged until the fistula is closed, and the 
stricture must then be dilated regularly. 

EXTRAVASATION FROM OTHER CAUSES. 

Ruptured Urethra. — Under the title of ruptured urethra there are 
included two entirely distinct clinical entities : — 

a. The first consists of the classical cases due to a fall astride and resulting 
in a complete or incomplete tear of the bulbous urethra. Of 47 cases of 
ruptured urethra of this type admitted to the London Hospital during the 
period under consideration, only 11 were complicated by extravasation of 
urine. 

b. This comprises those cases in which the urethi’a is torn above the 
anterior triangular ligament — the morphological bon}’' pelvis. There uere 
9 examjiles in this series. This A-ariety is a direct complication of fractured 
pelvis, and the extraA’asation occurs into the cave of Retzius. 

The differential diagnosis between an intrapeh'ic rupture of the urethra 
and an extraperitoneal tear of the bladder is usually a matter of profound 
difficulty. The diagnosis in the majorit}’ of cases is uncertain until a supia- 
pubic incision has been made. Even then some difficulty may be encountere 
in determining the exact site of the lesion amidst the blood-stained effusion. 
There is, hoAveA’er, one guiding rule : if the bladder is even modeiate \ 
distended, the lesion must be situated beloAv the vesical sphincter. 

Injury to the Urinary Bladder. — ^Extraperitoneal, 5 ; Intraperitonea , 
4 ; Extra- and intraperitoneal, 4 : Total, 13. Nine of these folloAA e an 
abdominal contusion or a fractured pehds ; trvo Avere consequent upon 
catheterization and irrigation of a dilated atrophic bladder secondai} o 
enlarged prostate : at necropsy the bladder shoAved a perforation at le 
fundus in both instances. There Avas one example of extraA'asation fo 
an injury to the bladder during an operation for the relief of stiangu a e 
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femoral hernia. Lastly, there was a case following normal parturition, and 
this is so exceptional as to warrant some reference to tlie details. 

A priniipara. age 28, was confined five days preAnonsly and delivered, without 
forceps, of a liealthv cliild. On admission the condition was desperate. There uas 
great abdominal distention and fa;cal vomiting. Laparotomy was immediately 
performed, the peritoneal ca\'ity being drained through a sub-umbilical incision. 
The patient died a few hours later. 

A neeropsy showed general peritonitis due to extra- and intraperitoneal tears 
of the posterior part of the fundus of the bladder : the surrounding mtieosa was 
injected and sloughing. There was a uterine tear limited to the cer\-ix. 

Extravasation following Suprapubic Puncture. — Seven cases followed 
aspiration of the bladder for relief of acute retention. 

At operation, in two of the most recent examples of e.vtravasation 
from this cause, a jDuneture of the vesical wall tlu-ough which urine was 
escaping could be clearly seen. Therefore sinijile suprapubic puncture is a 
method not devoid of danger. It is obvious that, unless the cause of the 
retention has been removed before the bladder again becomes tense, there is 
always a risk of leakage oecuri'ing at the site of the puncture. If xrrine 
thus e.xtravasated is infected, pehic cellulitis must ejisue. The introduction 
of a catheter through a suprapubic trocar of suitable dimensions obviates 
this complication, for the intravesical pressure remains minimal. There was 
no case of e.xtravasation in this series following the latter method. 

Extravasation of Urine in Infancy. — In this series there is but a 
solitary example of this very i-are condition. 

A male, age 0 weeks, was admitted with acute retention and extravasation 
into the scrotimi and far up the abdominal wall. Temperature 104°. External 
uretbrotomy was iierfomred, and combined rvith multiple incisions. The child died. 

A nceropsA' showed a jiundent external urethrotomy wound leading into a 
lacerated urethra and conununicating with a peri-uretlrral abscess in front of the 
triangiilar ligament. There was gangrenous cellulitis of penis, scrotum, and cave of 
lletzius. and an abscess in the right lobe of the prostate. The meatus was of normal 
calibre, and there was no phimosis. The bladder was distended and hj-pertrophied, 
and the kidneys showed parencluTiratous degeneration and pin-head abscesses. 
Slight scropunilent lc])tomeningitis in the Syhdan fissure and over the right temporal 
lobe was associated witb cerebral softening and embolism of the right cerebral arterv. 

The cause of the extravasation in this extremely interesting condition 
was obscured at necropsy by the purulent external urethrotomy wound, 
which prechulcd the possibility of a precise diagnosis. As there was no 
evidence of mental stenosis or of urctliral calculus, it seems probable that 
this was a case of congenital stricture of the deep urethra. 

Extravasation following Internal Urethrotomy. — This is a r erv rare 
comjdication of the oiicration. The danger would appear to lie in the 
passage of the jjilot into a false passage. 

.V greengrocer, age 58. had suffered for some montlis -with dysuria. culminatin<T 
in stnmguiv- : for twenty-four hours before adnussion he had absolute retentiorT. 
which was relieved by a hot bath. Four days later, under gas and novocain, an 
internal urethrotomy was perfonued, and was followed two days later by a U-pical 
extravasation. The treatment consisted of multiple incisions and the insertion of a 
silver catheter. The patient sank, and died in coma. 



190 THE BRITISH JOURNAL OF SURGERY 


Necropsy revealed cellulitis involving the penis, scrotum, and abdominal wall 
There was a stricture 1-7 cm. long in the bulbous urethra. A false passage led into 
a purulent sinus at the side of the .stricture, a;id c.vtension of the sinus passeli upwards 
along the corpora ca\-cniosa and eonuminicated with a large abscess of the left lobe 
of the prostate. 


After comjDleting tlie foregoing, and being desirous of finding the e.xact 
souree of Brodie’s observation tliat a black patch on the glans penis was a 
harbinger of deatli (whicli iAIansell MoulJin referred to in his text-book of 
1891), we consulted the works of Sir Benjamin Brodie. So full of interest 
are Brodie’s observations on this subject that we beg leave to quote verbatim 
from his Diseases of the Urinary Organs, 4th edition, 1849. 

“ Sometimes a black spot is seen on the glans penis : an almost fatal 
S 3 nnptom, indicating that the whole of the corpus spongiosum is infiltrated 
with urine. . . . 

“ But the danger from the effusion of urine is not the same in all cases. 
In the majorit^v the effusion takes jdace in front of the triangular fascia of 
the perineum, or else tlic fascia gives way and allorvs the urine to pass forward 
to the superficial parts instead of penetrating to the deep-seated ; and under 
these circumstances life ma}’’ gcncrall}' be 2 ^i‘cseiwed by the prompt inter- 
ference of the surgeon. In a very few cases the effusion e,\tends into the 
loose cellular membrane which surrounds the bladder, and the patient’s 
condition is hopeless. 

“ Where the urethra has given wa^v behind the stricture, and the urine 
has become effused into the cellular tc.xture, very prompt and vigorous 
measures are necessary : dclaj’’ is fatal. I remember the time when five out 
of si.x of the jjatients in whom this mischief took jdace perished ; but now, 
from the more acti^'e treatment cmploj'ed under the hands of a well-informed 


surgeon, the great niajoritj' rccoA'cr. 

“ I have alreadj^ mentioned that the effusion of the urine is followed by 
a relaxation of the stricture. You Avill probably' noAV be able to introduce a 
catgut, or some other bougie (a catgut one is to be preferred), through the 
stricture into the bladder. If y'ou can do so, it is so much the better. 
Introduce the bougie ; let the jratieut be Jield in the position in ivliich y'ou 
Avould jrlace him for lithotomy ' ; make an incision in the perineum ; feel for 
the catgut bougie, and make an incision on it ; of course, y'ou make an opening 


in the urethra. Through this opening, the catgut bougie serving y'ou as a 
director, introduce a short gum catheter from the rvound in the perineum into 
the bladder. You Avill generally' find, although the effusion of urine has 
place, that there is still a large quantity' of urine left in the bladder, 
course, it is draum off by' the catheter, and the bladder is emptied. Allow 
the catheter, hoAVCA'er, to remain in the Avound and in the bladder. Then 
make extensiA’e scarifications or incisions through the skin, AA'herei'er le 
urine has been effused underneath, and let these incisions extend to t e 


sloughs of the cellular membrane.” 

Thus, oA'er three-quarters of a centiuy ago Brodie dcA'ised a technique 
Avhich reduced the mortality' of this condition from “Aa'c out of six to a 


recoA'ery of the majority”. . . 

Under modern condition and adA'antages, Avould not the adoption o 
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basic principles of the "reat pre-Listeriaii master improve tlie prognosis of 
tliis, the commonest variety of urinary extravasation ? 

We beg to record our tbanks to the surgeons of the London Hospital, 
and partieulaiiy to the direetor of the Genito-Urinary Department — ^Mr. 
Hugh Lett — for his invaluable help in the preparation of this aiiiele. 
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THE MEDIAN EXTRAPERITONEAL ROUTE 
TO THE URETER. 

By K. AV. iAIONS^VRRAT, LiVKnrooL. 

The routes coinnionly eniploj’ccl in ureteral litliotomy are: (1) The lumbar; 
(2) The inguinal ; (3) The transperitoneal. It may be eonfidently stated 

that the saeral, perineal, vaginal, and rectal routes are not now followed. 

1. The lumbar route has a limited use in those cases where a calculus 
is lodged in the renal end of the ureter, and the incision and subsequent steps 
of the operation are as for a jryelotonnE 

2. The inguinal operation is cither a muscle-cutting or a muscle-splitting 
operation or a combination of these. It gives excellent access to the calculus 
which is arrested about the jrclvic brim, hut indifferent access to one in the 
depth of the pelvis. If a calculus cannot he milked upwards, the suture of 
the ureteral wound is difilcult. 

3. For the transperitoneal route the advantage of palpation of the 
opposite kidney and ureter was claimed, hut no longer carries weight. AVhile 
the route has the advantage of being short and direct, it is generally felt by 
surgeons to he undesirable. It inevitably adds to post-operative discomfort, 
and is attended by some risk of infection. 

I am aware of the combination of a transperitoneal exploration and an 
extraperitoneal exposure, hut have no experience of its usefulness. 

I wish to testify to the great technical advantages of a median supra- 
pubic incision down to the jrcritoneum, followed by extraiieritoneal exposure 
of the ureter bj^ peritoneal displacement. The steps of the operation are as 
follows ; An incision is made from umbilicus to pubis, the aiJoneurosis is 
divided to the same extent, the recti are bluntlj'^ separated, and the extra- 
2 Deritoneal irlane is reached. If the calculus is in the right ureter, separation 
of the iDeritoneum proceeds on that side towards the iliac fossa, continuer 
round the pelvic basin until the common iliac bifurcation is reached, vhen 
the ureter is found and comes off the vessel with the peritoneum. A laige 
broad-bladed retractor is then inserted, and dis^daces inwards the peritonea 
sac and its contents. The ureter is then traced to the jjoint of impaction o 
the calculus, and this is dis^ilaced as may be thought desirable, and remorec. 
After suture of the ureteral rvound a stab wound is made through le 
abdominal wall in the right iliac fossa through Ar hich a half tube 
toAvards the site of the ureteral mend. Retractors are then remoA^e , 
jAeritoneum falls back into jAlace, and the median Avound is sutured t noiig i 
out its length. . 

Apart from a somcAA'hat similar procedure for cases of bladder lesee i ^ 
I first emploj^ed this method for the remoA-al of a ureteral stone in i 
folloAving case : On Nov. 11, 1920, I remoA^ed an adenomatous prostate . 
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suprapubic enucleation from a patient 57 years of age. He was a healthy 
man of powerful physique, weighing some 16 stone. On Dec. 6, 1921, I 
removed a calculus from his bladder and a7iother from the lower end of his 
left ureter. The bladder was reopened through his suprapubic scar and the 
vesical calculus removed. Bj' peritoneal stripping between bladder and left 
pelvic wall the ureter was exposed and the calculus here removed. I had 
expected to be able to remove it through the left ureteral orifice from inside 
the bladder, but this proved impossible. He left the home healed four and a 
half weeks later. 

I ha-\‘e used the same procedure on many oeeasions since then, the last 
example being the following .- A male patient, age 32, an engineer by occu- 
pation. was admitted to the Northern Hospital on Feb. 16, 1924, complaining 
of blood in the water and pain in the right side. He stated that the first 
attack of pain occurred in August, 1921, and that he then noticed blood in 
the urine. He had had several attacks of the same kind since. 

Radiographic report : “ There is a shadow in the pelvic region on the 
right side in the line of the ureter which may be a calculus, but its long axis 
is not in the direction of the ureter.’’ A fair number of red blood-cells were 
present in the centrifugalized urine deposit. The right kidney was not 
pal]7able. Although the radiologist’s report was not definite, the diagnosis 
of ureteral calculus was considered positive. 

On Feb. 26 an incision was made from umbilicus to pubis. The extra- 
peritoneal plane was opened up below, and the peritoneum stripped from 
the right peh'ic wall until the ureter was reached. The calculus was easily 
found and displaced upwards, the ureter was incised, and the calculus 
removed. The ureter was explored with catheter upwards and doumwards, 
and the wound then sutured with catgut 000. A stab wound was made 
through the abdominal wall an inch inside the anterior superior spine, and 
a half tube passed to the site of the ureteral wound. The retractors were 
then removed, and the suprapubic wound was sutured with inteiTupted catgut 
stitches and supporting tlirough-and-through stitches of silkworm gut. 

The drainage tube was removed in forty-eight hours, the dressing being 
dry. He was discharged from hospital eighteen days after operation. 
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VISITS TO SURGICAL CLINICS AT 
HOME AND ABROAD. 


THE CLINIC OF PIERRE DUVAL, PARIS. 

A SMALL group of surgeons ^■isited the clinie of Professor Pierre Duval in 
Paris reeently. This is a record of the impression made upon them of what 
the}’' sa'w there. The time sjDent in the clinic Avas brief, so that the insight 
into the activities engaged in by the ■workers of the institution was neeessarilv 
limited. L’Hopital de Vaugirard contains nearly 200 beds, all of wliieh are 
under the direction of the Professor. We have no entity corresponding to 
it in this country ; it is not comparable with the surgical division of one of 
our hospitals, as will be seen from what follows : it is described as a ‘ eliniqiie 
therapeutique chirurgicale a quite untranslatable expression, as it implies a 
definite unit such as is unknown over here. The staff is a large one. There 
are an assistant professor and two assistant surgeons (chefs dc clinique 
chirurgien), one ph 3 ’'sician, two foreign surgical assistants, three surgical 
internes, and ten externes. These are members of the ordinal-}' surgical 
service ; and in additioir there are a urologist, gynrccologist, oto-rhino- 
laryngologist, oculist, dentist, and two radiographers, whilst in the special 
department for gastro-enterology there are three physicians. There are two 
chemical laboratories and also a combined pathological and bacteriological 
laboratory, all of which ha\'e their own adequate staffs. 

The hospital receives a large grant from jjublic funds, and the Professor 
is allowed great latitude, not only in the exjoenditure of this money, but in 
the plan of administration of his clinic. There is plenty of room for individual 
expression, and it seems the object of the State to foster originality by freeing 
the Professor from the hami^ering shackles of State control. An outstanding 
feature of the clinic is a vitality of outlook and an all-pervading spirit of 
investigation. Research takes a more prominent part than undergraduate 
teaching, though this is not lost sight of by any means. Professor Duval 
holds that prolonged undergraduate teaeliing is mentall}' sterilizing, and that 
after a number of years only advanced teaching should be required of the 
head of a large clinic. He therefore i-elegates undergraduate teaching to his 
staff, confining himself to post-graduate and advanced instruction. At present 
he is concerned particularly with diseases of the digesti^■e tract, and it is 
interesting to see how the pi'oblems arising out of this study are tackled. ic 
physicians, radiographers, and pathologists all see the patients clinically viti 
him, whilst they all witness the radiograj^hic examination and the operations 
performed, should such be decided upon. No case is radiographed vitioii 
the Professor being present. In this clinic there is no such thing as one 
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member of tlie team falling behind in his knowledge of his eolleagvies’ special 
departments. Nothing but good can come from such a system. It makes 
co-ordination a real thing, but it is necessarily exacting in the time and energj'^ 
demanded from all the members of the clinic. 

A great deal of research is being carried on in the radiographic appear- 
ances of affections of the duodenum and gall-bladder. A wonderful selection 
of photographs was exhibited. Pierre Duval claims that he can diagnose 
40 per cent of gall-stones by direct radiography, and another 40 per cent 
from indirect radiographic evidence. From the perfection of technique shown 
to the visitors, this is easily credible. !M. Beclerc, the radiographer, has 



Fif:. I4S. 

invented a very ingenious apparatus by which a number of films of about 
half-])lale size can be exposed in rapid succession, up to thirty, in the minute. 
The films in sejiaratc holders arc loaded in the apparatus used for screening 
in the erect jiosition. The ojiaque meal is watched as it passes into the 
duodenum, and at any moment a jdiotograph can be taken without moving 
cither tlie jiatient or screen. In studying the duodenum and gall-bladder 
great use is made of lateral views. Some radiographs of chronic duodenal 
ileus due to obstruction by the superior mesenteric artery were shown, and 
it was explained how such obstruction, present in the erect position, is relieved 
when the patient lies prone. Tlie many ])oints by which gall-stones render 
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their presence evident were gone into, such as the lno^'ement of the shadows 
with change of position of the patient, their situation in profile ^'iew in relation 
to the spine, the distortion of or dragging on the duodenum. 

Some interesting skiagrams illustrating the surgical treatment of Pott’s 
fracture were demonstrated, and the method enijoloyed was exj)]ained. 
Immediately the patient is admitted, a spinal anaesthetic is given and reduction 
attempted on the X-ray couch. Should it be successful, a plaster cast is 
applied ; but if all efforts are ineffective, operation is proceeded with. It 
consists in the fixation of the fragments in proper position by means of screws. 
An original method of photographing the elbow or knee-joint in a flexed position 
was demonstrated. The limb is bent over an earthenware jar,’ round which 
is wrapped the X-ray film. Tire tube, b}*^ a cle%’^er remo-s^able projection 
apparatus, is centred accurately over the joint space, and the skiagram 
taken. Photographs were exhibited which clearly proved that in this way 
the joint space in the knee appeal's much larger than bj’^ the usual method, 
whilst b}'^ this technique alone can certain loose bodies in the joint be 
detected. 

A tour of the laboratories was made, and in the lecture room was seen a 
simple and cheap apparatus for projecting diagrams and solid objects on the 
screen (episcope). 

The next day several operations were witnessed. The operation theatre 
itself is a lax-ge room with walls green to diminish e}m-strain. It contains 
literall}’- nothing beyond an operation table, ansesthetist’s stool, anaesthetist’s 
table, and instrument and dressing tables : not even a gallery for spectators, 
There are no rows of bottles on shelves, or apparatus of anj^ other kind. 
The walls are j^erfectl}^ smooth. The actual operative technique is interest- 
ing from manj'’ points of ^dew, For abdominal work, local and conduction 
anaesthesia are not used. The Professor has found the incidence of lung 


complications after these methods as great as, if not greater than, after 
inhalation anaesthesia. The Clover apparatus is used for the administration 
of ether. The operator and his two assistants rvash and dress in a neigh- 
bouring room. The patient is strajjped to the table. The instruments in a 
metal container are sterilized by'^ dry'^ heat, a separate set for each case. They 
are placed in their container on the operator’s table. He selects and handles 
his own instruments, whilst ligatures are looked after by his assistant, who 
has them on his own table. Behind the instruments are placed the drums 
containing the dressings ; their completely”^ detachable lids which envelop the 
whole drum are removed by” the sister. The operator helps himself to towels 
and swabs. No nurse is washed up to take part in the operation. The 
nursing staff simply” convey” to the operator instruments or dressings in steri- 
lized containers. Non-absorbable suture material is used for most intestinal 
anastomoses and for the stomach. Catgut is only used -within the abdomen for 
septic cases. It is employ”ed for suturing the muscles of the abdominal va , 
but not for the peritoneum. Access to the operation area in the abdomen 
is gained by” the free use of large retractors. Thus, -when operating upon t le 
upper abdomen, a large Doy”en retractor is inserted in the upper angle of t le 
wound. All sewing is done by” means of Reverdin needles of different sizes . 
this makes for rapid -work with a perfectly” trained assistant. 
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The first operation was for a duodenal ulcer situated at some distance 
from the pvlorus. A posterior gastrojejunostomy was performed without 
clamps, and the pylorus closed by a single encircling suture. M. Duval says 
he has met with but one gastrojejunal ulcer, and attributes this to the fact 
that he does not use clamps. 

The second patient had a number of adhesions around the duodenum, 
and was described as being a case of simple ^periduodenitis due to disease of 
the gall-bladder without stones. The adhesions were separated and chole- 
cystectomy i^erformed. The gall-bladder was removed fi’oni the neck towards 
the fundus. No drainage was provided. The operator explained that only 
in 10 per cent of cases was it possible to close the abdomen without drainage, 
the ability to make a proper peritoneal covering for the stump of the cystie 
duct determining the possibility of doing this. 

The third case had been diagnosed as one of simple periduodenitis, but 
it proved to be chronic duodenal ileus. This made the thirty-second case of 
the kind upon whom the Professor had oiPerated. A duodenojejunostomy 
was performed. 

The last case was g_vna;cological in nature, an ectopic gestation. The 
affected tube was remo\-ed. Catgut was used in the abdomen in this patient. 

The speed at which technique is carried out in tliis clinic can be gathered 
from the fact that these four operations were performed in two hours and 
ten minutes, although there were considerable intervals between them, the 
same anaisthetist acting in each case. The character of the operating was 
to perform the essential steps in the shortest possible time and return the 
patient to bed. neglecting certain niceties of technique upon which stress 
is laid by some surgeons. The theatre was kept unusually hot, with the 
idea apparently of diminishing the risk of subsequent bronchial affections. 
For the first few days after the operation the patients are kept in separate 
cubicles before being returned to the general wards. The perfection of organi- 
zation of the wliole hospital is illustrated by a small point. Each patient 
has an electric bell-push, Shoidd he ring for help a red lamp glows outside 
his cubicle, and remains alight until extinguished by the answering nurse. 

One came away from the clinic imjjressed with the dynamic atmosphere 
jiervading it, with a feeling that advance in knowledge must proceed from 
such a system, and convinced of the essentially sound policy adopted by the 
State of granting an unusual liberty of aetion to its professors, in the belief 
that only in this way can real progress be made. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 

AN OBSCURE CASE DUE TO CALCULUS IN THE PELVIS 
OF AN ECTOPIC KIDNEY. 

Bv HUGH REID, Liverpool. 

The case vas under the care of ]Mr. Tliehvall Thomas at the Royal Infirmary. 
Liverpool, and seen bj’- tire writer as surgical registrar. The patient is a 
male, age 28. 

History. — He ga^-e a histoiy of attaeks of pain in the left lower lumbar 
region for the last three years. This was accompanied by frequency of 
micturition and the passage of dark-coloured urine. Lateh" the attacks had 
been becoming more frequent and severe, and the intervals of relief shorter. 
The pain was of a cutting nature, starting in the left lumbosacral region and 
shooting towards the groin. It lasted about twelve hours, and was followed 
bj' what the iratlent thought was blood in the urine. At the same time he 
suffered from pain in the suiirapubic region, which passed some way down 
the penis. 

Ox Adjiissiox, in November. 192.3, the man looked healthy. He lay 
easil}’^ in bed ; the abdomen moved normally with respiration ; no abnormal 
swellings, or rigidit}' or tenderness, were detected. The urine showed a few 
blood-cells, but no crystals. Pus-cells and epithelial cells were seen in direct 
films. Staphylococci w'ere grorvn on culture. 

The X-ray report (b)" Dr. R. E. Roberts) was : “Stone in bladder ' (.w 
Fig. 149). 

On Nov. 29 Mr. Thomas passed a lithotrite, but no stone was felt. A 
sound was then i^assed and a careful exploration of the bladder made, 
without result. A cj^stoscope was substituted for the sound, but nothing 
abnormal rvas seen in the bladder. The patient was sent awa}" for another 
skiagram. 

On Dec. 4 a further X-raj'^ report stated : “ Same shadow in practicalh 
the same place, but rotated on its axis. The only other two possibilities are 
(1) calcai’eous gland of unusual appearance, or (2) stone in a much distortcc 
ureter. The shadow is not so clear cut as one would expect in the case o 
a ureter stone. The whole thing is atypical ”. 

On Dec. 6 cystoscop}^ showed pus coming from the left ureteral oiificc. 
The right ureteral orifice was normal. From this it was decided that t ic 
condition was due to stone low down in a much dilated ureter. 

Operatiox, Dec. 12, by Air. Thomas. — Split muscle incision orer e 
iliac fossa. Ureter not found. The kidne}’' was then discovered to be placc( 
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entirely below the brim of the bony pelvis. The organ could not be brought 
out of its bed through the wound. Renal vessels were arising from bifur- 
cation of common iliac artery. Part of the kidney substance and the renal 
pehds were incised, and a typical calcium oxalate stone was remor’ed. The 
renal pelvis was sutured, and the wound closed with split rubber drainage 
tube down to the kidnej*. 

On Dec. 26 the patient was discharged after a normal convalescence. The 
specimen measured lA in. x -t in., and weighed 9t gr. ; it was oval in 



Frn, 140. — Calmhis in pelvis of ectopic kidney. 


shape, pale brownisli yellow in colour, and the surface was covered by sharp 
glistening erystals. 

revie^\• of the literature of ectopic kidneys is given by Dorland^ in 
1011. and nineteen eases are reported by Judd- in 1919, in one of which 
stones in the pelvis and ealiees of a pelvic kidney were discovered. 


REFEREN'CES. 
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AN ABNORMAL FIRST RIB 
FORMING A SUPRACLAVICULAR TUMOUR. 

By C. HAJMILTON WHITEFORD, Plymouth. 

The patient is a girl, age years. The mother first noticed a Tump’ in tlic 
right side of tlie neck ivhen the eJiild was two years old. One inch above the 
centre of the right clavdcle there is a tumour which projects the skin. On 
palpation there is found, immediately beneath the skin, a curved, fixed body 

of the shape and con- 
sistence of a rib. 
Thei-e is no pulsation, 
and nothing resembl- 
ing blood-vessels or 
nerves can be felt be- 
tween the tumour and 
the skin. There are 
no symptoms, and the 
shoulder movements 
are normal. No ab- 
normality is visible or 
palpable in the left 
side of the neck. The 
skiagram (taken with 
the child lying on her 
back on the plate) 
shows that the first 
doi’sal vertebra has, on 
its left side, a normal 
first rib, but on its right side a rib which appears as a horizontal straight 
bone inches in length (Fig. 150). Actually this rib is much longer, 
and curved from behind forwards. 

A palpable and visible supraclavicular tumour formed by a first dorsal 
rib appears to be a rare abnormality. The mother, who had been urged at 
a hospital to have the bone I’enioved at once, “ to prevent paralysis of the 
ai'm ”, was advised that it would be time enough to think of an operation if 
pain or weakness should occur in the arm, and that such symptoms might 
never appear. 



Fig. 150. — Girl, age 3^, with an abnormal first rib. A, Curved lend 
wire to mark projection beneath skin. 


ACUTE COLIC INTUSSUSCEPTION IN A CHILD. 

By W. E. tanner, Loxdox. 

The patient, a girl, age 2 years and 9 months, was admitted to hospital on 
March 30, 1924. She was an aidificially-fed baby^ and had pneumonia v 'C'' 
one }'ear old. Her general health urns good, and she is a strong, healthy c u t . 

At 9 a.m. on IMarch 27 she fell down eight stairs. She was 
uninjured, and the bov'els were ojoen normally' during the course o 'c 
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morning. She rvas quite well until 1 p.ni., when she refused her dinner and 
complained of pain in the lower abdomen. She was put to bed and went to 
sleep for half an hour. She woke up screaming, u-itli violent abdominal pain 
which lasted for a quarter of an hour, but no vomiting. The pain continued 
for the rest of the day, with short periods of quiet. During the night the pain 
continued, and she kept asking for the chamber, but with no result. 
Tenesmus was marked, and the legs were drawn up on the abdomen. 

On ilarch 2S she seemed better, but was cross, and demanded to be 
nursed all day. The bowels were not open, and in the evening she had more 
pain and was taken to a doctor. She was given medicine, following which 
she vomited, and the mother said there was blood in the vomit. She refused 
food and drink all day, and at night the pain became much worse, with 
tenesmus. A little blood and mucus was passed. On March 29 the patient 
was easier in the morning but drowsy all day. The pain was not so severe, 
and tliere were long inter^•als of freedom. The bowels were not opened, and 
at night the pain became worse, with frequent vomiting and tenesmus. On 
March 30 the pain was worse in the morning, and not relieved by a hot bath. 
The mother was friglitened by a ‘peculiar look in the child’s eyes’, and, after 
consulting her doctor, brought the child to hospital. 

On admission, temperature was 97", pulse 90, respirations 30. The child 
looked ill and drawn. There was marked general distention of the abdomen, 
and a hard, sausage-like tumour was felt in the left iliac fossa. On rectal 
examination, an intussusception could be felt, just within reach of the finger. 
On withdrawing the finger from the rectum, a gush of blood and mucus 
followed. 

Operation was performed on March 30 at 2.30 p.m. : right paramedian 
laparotomy. Blood-stained fluid escaped from the peritoneal ca\-ity. The 
intussusception was reduced by gentle pressure from below. On reduction 
it was seen that it was colic, and had commenced at the splenic flexure of the 
colon. Xo polyp or other abnormality was found to account for its occur- 
rence. The jiclvic colon was elongated, and the descending colon had a 
comjilete mesentery and was freely movable. The wound was closed in 
layers. The patient made an uninterrupted reco\‘ery. 

Acute cohe intussusception is comjjaratively rare. In Perrin and 
Lindsay scries it formed 5-6 per cent of 335 cases. All the idiopathic 
cases occurred before the se^’enth year. In my own series of 30. this is the 
first example of an acute colic intussusception. The length of the history, 
seventy-four hours, is of interest. In Perrin and Lindsay’s series the average 
length was thirty-three hours. Was the accident responsible for the sequence 
of events ? This appears to have been as follows : Elongation and distention 
ol tlic jielvic and descending colon ; spasm of the distal half of the transverse 
colon as far as the splenic flexure ; irregular peristalsis : formation of an 
intussnscei)tion at the splenic flexure, a fixed portion of the bowel, which 
may have been damaged as a result of the fall doumstairs. 


KEFEREN’CE. 

' I’lantiN- and Lindsay, ISrit. Jour. Surg., 1921, ix. 4(5. 
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REVIEJ4/S AND NOTICES OF BOOKS. 


Chronic Intestinal Stasis (Arbuthnot Lane’s Disease) : A Kadiological Study. 

By Alfred C. .Iord.^n, C.B.E., M.D. (Camb.), M.R.C.P. (Lond.), Corresponding Foreign 

iMeinber, Belgian Royal Academy of Medicine. 4to. Pp. 230 + xi, illustrated. 1923. 

London ; Oxford ^ledieal Publications. 25s. net. 

Chronic intestinal stasis is liere dealt with parity from the point of view of the 
radiologist, though the subject matter is by no means confined to radiological con- 
siderations. The author outlines the views held by Sir W. Arbuthnot Lane on the 
alimentary tract, and attempts to correlate them with the X-ray appearances of 
the opaque meal and enema in health and disease ; the result is not always a happy 
one, as he frequently makes dogmatic statements upon subjects on which even his 
extensive but specialized experience can hardly support an authoritative opinion. 
It is, in fact, impossible to apply the ordinary standards of criticism to this work, 
since it forms, not so much a text-book, as a resume of the theories adopted by one 
school of thought. jMucli of the subject matter of the book has appeared in article 
form in various medical journals since 1911 ; and the impression is forced upon tlic 
reader conversant ivith these publications that Dr. Jordan has learnt but little from 
the great radiological experience which he has undoubtedly enjoyed during tlic 
intervening j^ears. In nearly every chapter which deals with the radiological aspect 
of his subject will be found early observations on the normal and abnormal appear- 
ances which are of the greatest interest and value ; but these are generalty followed 
by deductions to which the later experience of other workers lends but little support. 
A particularly unfortunate chapter is that on the pelvic colon : the author here 
enumerates cases of disseminated sclerosis, epilepsy, fibroid phthisis, Dupuytrcn s 
contraction, etc., in which elongation of the pelvic colon was present ; and the 
reader is invited to accept as a fact that the colonic abnormality provides the causal 
factor in the production of these lesions, no attempt whatsoever being made to 
advance proofs of these startling assertions. 

A chapter on the treatment of stasis is of considerable interest. The author 
lays great stress on the value of the Curtis belt, combined with the adniinistration 
of liquid paraffin, belladonna, and colloidal kaolin, and emphasizes the importance 
of correct diet. He considers that surgical inteiw^ention is only required for rectib mg 
the secondary consequences of stasis, and in those cases where the large bowel is 
diseased beyond repair. 


Selections from the Works of Ambroise Pare : With Short Biography and o es. 
Dobothe-v Waley Singer. Crown 8vo. Pp. 240, illustrated. JMedical Classics c 
1924. London : .John Bale, Sons & Danielsson Ltd. 12s. Cd. net. 

All lovers of the classics of medicine have every' reason to be thankful to 5Ir= 
Singer. She has added a very' delightful book on .Ambroise Pare to the series 
Classics of Medicine edited by her distinguished husband. Of course, 
medicine may be dull, just as all classics may be dull ; but Pare is o im . d 
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interest. His life and his work and his character will always attract the minds and 
the hearts of uood judues of mankind. He lived in times which were full of passion 
and adventure ; he was surgeon to four Ivings of France, and to a host of the 
nobility, and gentrj-, and poor folk : his adventures in practice, especially in militarj- 
ser\’ice', and his discoveries and theories, will never be dull. Besides, his pleasant 
character, his humour, his love of his countiy, his enjojunent of the e\'ident pri\-ileges 
of his existence, from good u-ine up to religion, stand out as clearly as any of his 
adventures and theories. Altogether he was a most lovable man. 

It must have been hard work for IMrs. Singer to resist the temptation to rhapso- 
dize over him: but she has done well to give more attention to his rmtings than 
to his home life, his sendees to the Royal Family and the Court, and so forth. He 
attended each of that brood of sons whom Catherine de Medici bore to Henri II, 
and he “held his cup straight". Huguenot though he was, through all the intricacies 
of that Court. Mrs. Singer wisely^says that the question of Fare's reli^on never 
has been, and probably never can be, entirely decided : ” for the truth is that he 
was neitiier fully Catholic nor fully Huguenot, but a devout and simple-hearted 
lover of God and man, who went his way and did his work according to such light as 
was given him, avoiding, as far as was possible, in those eml days, all the hatreds and 
envies that the name of religion inspired". 

Only two criticisms of tliis book are possible. Mrs. Singer has kept the old- 
world s)telling of Johnson's translation of Fare's works ; perhaps she has done well ; 
but it is hard to see why we have modernized Shakespeare if we are to be held down 
to the Elizabethan spelling of Johnson. The only other criticism is in regret that 
she has not used the portrait of Fare which Le Fauhnier published in his Life of 
Fare. It is a charming portrait. Anyhow, here is a good book, worthy of buying 
and studying. It is a great pity that the old Harveian and Hunterian Orations are 
tied down to the pious commemoration of two men and no more. Long ago the 
original sjjirit of these Orations flickered out. The authorities ought to arrange for 
the jtraising of famous men in order of time. Ambroise Fare, most certainly, ought 
to be recalled to the gratitude of all our profession, and of all men who love a good 
life well lived. iMeanwhile, let us congratulate Mrs. Singer on this excellent book 
about him. 


The Treatment of Fractures In General Practice. By C. JIax P.toE, D..S.O., M.S., 
F.R.C.S., .Senior Surgeon to Out-patients, St. Thomas's Hospital, and W. Rout-ey 
Bristow, 5I.B., B.S., F.B.C.S., Surgeon to the Orthopaedic Department, St. Thomas's 
llo.siiil.al. Demy Svo. Pp. 2.39 -r xi, illustrated. 192.3. London : Oxford Medical 
Fuhlieations. 12s. Gd. net. 

This handbook sets out to assist the general practitioner in the treatment of 
fr.icturcs, and in our opinion fulfils its object. The chapters dealing with general 
principles of treatment are clear, and in most cases give sufficient detail to be of 
liractical value. A book emanating from St. Thomas's Hospital is certain to 
advocate the cnqiloxTiicnt of plaster-of-Paris more generally than would be the 
custom of many surgeons, but even those who do not favour the use of plaster could 
take no great cxceiition to its cmplo\-nrcnt as advocated in this volume. In tliis 
connection we doubt whether the single plaster-of-Paris spica as depicted on 
liagc I.'jO would maintain abduction of the limb, as in our experience tilting of the 
liclvis will occur unless both thiglLs are held in plaster. In some instances it is our 
oiiinion that the authors are sanguine as to the results likely to be obtained from 
sidint treatment. .As an instance, the advice given for the treatment of fractures 
of the upjier third of the femur will scix’c : it has not been our e.xperience that such 
fnietures can be adequately reduced by .such methods as are here adxised. or bv 
iminobilizuition in a Thomas's splint. Wc hold that it is important that the prac- 
titioner should be warned that, in such positions as these, splint treatment of a 
fnicture is likely to be unsatisfactoiy. and that operative treatment should at least 
be considered without undue delay. AVe arc glad to note that in dealing with 
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fractures of the loM'er end of the humerus the authors point out that the so-callcd 
‘separated epiphysis’ is usually a fracture; but surely the same lesion is referred 
to on page 58 as a separation of the epiphysis. Is it eorrect to state that in fraeture 
of the neck of the scapula there is lengthening of the arm ? We have found this 
statement in other books as well as the one under review, but to us it has appeared 
impossible. Again, we find that fracture of the surgieal neck of the humerus is a 
common accident ; yet we have come to believe that the common fracture oecurs 
considerably above the level of the surgical neck, and our opinion is confirmed by 
the photograph of the X ray wliich is intended to exemplify a fracture of the surgical 
neck. We should have liked to see greater stress laid upon the importance of rest 
and general treatment in fracture of the base of the skull, and consider the space 
given to fractures of the lower jaw scareely adequate. 

The diagrams are good, and the reproductions of X-ray photographs unusually 
clear, while the general finish of the volume is in keeping with the good level of the 
Oxford IMedical Publications. 


Surgical Ejnei-gencies. By Russeli, Howakd, C.B.E., M.S., P.R.C.S., Surgeon, London 

Hospital ; Senior Surgeon, Poplar Hospital. Crown 8vo. Pp. 216 -j- viii, illustrated. 

1924. London : Edward Arnold. 7s. Gd. net. 

IMn. Russell Howard has undertaken a very diflieult and exacting task in setting 
forth in the limited space of 200 pages “the methods of arriving at a diagnosis and 
the details of the operation to be performed in all the surgical emergencies with 
which a surgeon is likely to be confronted’*. He has covered a very wide field, and 
as a record of many jmars of e.xperience in emergency surgery^ the book is of consider- 
able value. It would appear, however, to be well-nigh impossible to include the 
many small but all-important technical details necessary for the guidance and 
safety of his junior colleagues, although he has attempted to do this in so far as the 
space at his disposal Avould permit. 

The book commences with concise practical directions for dealing with ha;mor- 
rhage, and passes on to the consideration of shock. The treatnrent of shock leaves 
a good deal to be desired, and the views expressed on its jrathology do not accord 
with the doctrines of modern physiology. AVounds of the limbs are dealt witli in 
detail, and the next five chapters are devoted to acute abdominal lesions, intestinal 
obstruction, and the after-treatment of abdominal operations. This is the best 
section of the book, and great stress is laid upon the importance of rest and sleep 
and all measures to obtain these, as opposed to stimulant treatment, in the manage- 
ment of post-operative abdominal cases. _ . 

The final chapters deal with emergency conditions met with in the surgery ol 
the urethra, of the head, of the neck, and of the thorax and spine, the last chapter 
giving a brief account of the most important lesions of the ear and eye likely to ca 
for inrmediate operation. 

There are several points which call for criticism. Some of the operations 
described — for e.xample, the more elaborate methods of treating fractures, and le 
radical mastoid operation — can scarcely be considered as emergencies. Some o 
the measures suggested — -for iristance, excision of a gastric ulcer as an allernatne 
suture after acute perforation — though safe in the hands of the author, mig i 
dangerous if attempted by his junior colleagues. The illustrations arc poor on 
whole, and some of them are distinctly misleading, and do not illustrate w m 
described in the text. The picture of suprapubic puncture shows, the 
inserted midway between the pubes and the umbilicus ; and the picture o s 
temporal decompression shows a left-sided bone defect ivhich, if tlm . j. 

were carried out as illustrated, would lead to a disastrous result. lUese 
mistakes, of which there are many in the book, conring from the pen o so 
known a surgeon and teacher as j\ir. Russell Howard, must not be allowec 
Avithout comment. 
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Radium, X Rays, and the Living Cells: uith Physical Introduction. By Hector .-V. 
CoEu-EEE, M.B. (Lond.), D.P.H. (Oxford), .Assistant Radiologist, King's College Hospital ; 
and Sidney Russ, D.Sc. (Lond.), F.Inst.P., -Toel Professor of Physics, Middlesex Hospital 
Medical School. Re^ised and enlarged edition. ISai. London -. G. Bell & Sons 
Ltd. 21s. net. 

The authors of this text-book, u-hich first appeared in 1915, rendered pioneer service 
to the subject of ‘radio-biology' in producing it. It is always a difficult task to 
catch the first earlv outlines of a nascent science and to fix them in the framework of 
a text-book. That the attempt was successful is shown by the present rer-ised and 
enlarged edition. The appearance of this work was significant in another aspect. 
It was one of the earliest products of close co-operation with a common aim 
between a medical man and a pure scientist. It seems likely that the future advance 
of medicine will increasingly depend upon such partnerships. 

It is hardly necessary to enter into a detailed criticism of tin's well-known work. 
It opens with a physical section, doubtless contributed by Professor Russ, in which 
the fundamental facts about radium and X rays are stated authoritatively in a form 
intelligible to the non-physicist. In the later portions of the book the present state 
of our knowledge in regard to the effects of radiation upon lir-ing tissues, and 
especially upon neoplastic tissues, is fully set forth. 

In the present edition the scope of several chapters has been extended to include 
recent experimental results, and a new chapter summarizes the action of radiation 
on lir-ing structures, and discusses the theories put fonvard to account for the 
observed results. .A practical chapter upon the precautions to be taken by those 
habitually exposed to radiation might usefully have been added. In discussing 
secondary X rays the authors say, " Xow that some of the fundamental properties 
of secondaiy X rays are knou'n, it is higlily probable that efforts may be directed 
towards their use’". It seems strange that they do not mention the method of 
bismuth injection preparatoiy to X-radiation which was employed in the treatment 
of malignant disease, not without success, until the discoveiy of radium superseded 
it. The value of Plate II, an X-ray photograph by means of a ciystal of zinc blende, 
would have been cnlianced by a fuller description. 

Apart from these criticisms on points of detail, we have nothing but praise for 
the book. It is indispensable to all surgeons interested in the therapeutic uses of 
radiation. 


Collected Papers of the Mayo Clinic. Vol. XIII, 1921. Edited by .Mrs. M. H. 

-Meu.isii. Pp. 181S, illustrated. London and Philadelphia : W. B. Saunders Co. 

Ltd. (iOs. net. 

Tnoi'ou the personnel of the Mayo Clinic has considerably increased since their 
new offices were completed, it is nevertheless a matter for congratulation that not 
only the volume but also the quality of the literature put out from the clinic main- 
tains the high level of the early publications. IVc are glad to note that Dr. William 
Jlayo looms more largely in this volume than in the last. Since the war the 
character of his papers has tindergone some change. We have here, it is true, two 
of ptirely clinical interest on the surgety of the spleen, but that on hepatic 
insulliciency breaks new ground, and as it is now realized that comprebension of 
the functions of vital organs is nece.ssary if we are to understand their pathologj- 
when iiu-olvcd in disease, there can be no doubt that these papers will be often 
referred to. This jiajicr. the second Murjihy Oration, details many interesting facts 
in the career of that brilliant surgeon, and it is in this appreciation of the works of 
othe^-, as is also seen in that of Hcniy .Jacob Bigelow, read before the Boston 
Surgical Society, that the generosity of thought that pervades all his uritings is 
most apparent. Dr. .Mayo has recently broken out in another direction, for his 
aihln-ss on “The Medical Profession and the Puhlic" shows how one who has made 
a uorld-widc reimtation as a surgeon may also develop valuable qualities as a 
(lubhcist. Tile 3Iayo Clinic h.ave placed the wealth of their e.xperiencc without stint 
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at the servace of the world ; surgeons in other countries with one per cent of the 
cases seen in the clinic have for their instruction details of the practice, both in 
preparation, operation, and after-treatment, which can save them from ninnv 
difficulties and possibty fatalities ; thus Waltman Walters' paper “On the Prepara- 
tion of Patients with Obstructive Jaundice ” is tj-pical of one of the most valuable 
results of so large an operative and collated experience. 

The more purely scientific papers range over so wide a field that it is scarcelv 
possible for anyone interested in any aspect of medicine to open the volume mfiioiit 
finding something which it will profit him to read. The investigations by Georginc 
Luden on “Blood Cholesterol” open out a most inrportant field in the relation of 
this substance to cancer research. There is no doubt that a very large amount of 
experimental work is summarized in Williamson and Jlann’s “Experimental Study 
of Post-operative Peritoneal Adhesions”. It should help others experimenting in 
this field, for they have convinced themselves that all the substances hitherto 
employed have been useless in preventing adhesions ; and in rccomnrending a gum- 
acacia-gelatin mixture as affording the best chance of preventing adhesions, they 
acknowledge certain difficulties in its use which they have not been able to overcome. 
Finally^ we would like to dra-w attention to Rosenow's Mayo Foundation Lecture on 
“Focal Infection", which is remarkably stimulating in idea, and if pursued to its 
obvious ends in the clinical field may have very' far-reaching consequences. 


Excursions into Surgical Subjects. By' Jonx B. Deaveu, M.D., Se.D., LL.D., F..A.C.S., 
Emeritus Professor of Surgery, Univcreity' of Pennsylvania ; and Staxlev P. Reimanx, 
M.D., Assistant Professor of Experimental Pathology', University of Pcnnsylvani!i. 
8vo. Pp. 188, illustrated. 1923. London and Pliiladelphia : W. B. Saunders 
Co. Ltd. 21s. not. 


Dk. Deaa'ek is one of the most versatile and prolific of authors, and one of the most 
expert of living surgeons. IVlien vast e.xperience is conrbined with sane judgement, 
with an acute sense of the fitness and the worth of things, and with a gift of frank 
and lucid expression, a man’s influence becomes world-wide. There are few surgeons 
who equal Dr. Deax’er in any' of these attributes. Every'thing he writes is deserving 
of our serious attention. 

This little book contains a series of papers written during the last few ycaix, 
and several lectures delix-ered at Washington University'. It is convenient to hare 
them bound together for easy' reference. Throughout all the chapters we nm 
freshness of experience rather than originality' of thought. There is no intellcctua 
challenge ; no provocation comes from the statement of nerv trutlis ; but a ' 
is roused within us when we listen to a clear and candid examination of the o 
truths newly' illustrated. . . ., 

The lecture upon jaundice contains an interesting summary' of the views he 
with regard to this sy'mptom by' the French writers and others. Chauffard s name, 
on page 60, appears twice as Chaufford. Few' surgeons will agree with Dr. 
when he asserts (p. 61) that Hanot's cirrhosis is possibly' the final stage or Ban 
disease. W. J. May'o doubts the existence of Hanot's cirrhosis. It is riiorc a 
probable that Hanot described both biliary' cirrhosis and haemolytic jaundice un 
the one heading. The term Banti’s disease is better reserved for the hnai * 
splenic anaemia. It has no connection, ex'en of the remotest kind, with ai 
cirrhosis, however we may' interpret that disease. . . r • I'ntro- 

In the lecture on diseases of the gall-bladder a classification ot cases , 

duced which appears to us to be strained and artificial. The preference or ‘ 
of the gall-bladder rather than its drainage wiU have the support oi a ^ , 

to-day. The “Trials, Tribulations, Joys of a Surgeon” make a very' inicrcM = 


lecture. 

The final chapter is headed “Living Pathology'' . 
reference here and there is made to ‘living pathology'’. 


Throughout the volume a 
The phrase ‘the patiiology 
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of the Ii\ing- was introduced into surger>' many years ago by Moynihan. The 
thought that lie desired to illustrate is not indicated by a change of his plrrase into 
‘Imnir pathology’. Pathology' is not a state of the tissues, but is a science; and 
the term Tivin^ patholog^•^ if it means am-thins, surely signifies that this science 
is vital, active,''and growing. That is not what Dr. Dearer intends, however true 
it may be. His meaning is Hoynihan's meaning. 

Dr. Stanley Reimann contributes a few seetions to the book, all of them of 
interest and value. 


La Pratique Chlrurgicale Illustree. Bv Victor P.wchet. Fascicule IV. Octavo. 
Vp. 2.50, with 30T illustrations. 1923. ' Paris ; Librairie Octave Doin. 25 francs net. 

Tins is the fourth portion of an Illustrated Practical Surgerr-, the previous portions 
of which have been reviewed in this Jouhxal. 

The present volume deals with the surgerj- of the breast, duodenal ulcers, biliarj- 
passagcs. appendix, some diseases of the rectum, and some operations upon the 
uterus and appendages. The book is characteri 2 ed by most profuse illustrations 
depicting the various stages of different operations. These illustrations are very 
good, and no doubt will be useful to many. 


Die ChiruTBle <Jes Anfansers. By Dr. Georg .Vxu.wsen', Professor of Surgerj’ in the 
University of Berlin. 1923. Berlin ; .Tulius Springer. 4’50 dollars. 

The best form of preliminary instniction in medicine and surgeiy is one of the 
(picslions which is giHng rise to much thought in medical schools to-day. It is 
frankly admitted that our present methods are not satisfactorj', and in consequence 
it is of interest to look and see what is being done in other countries. Professor 
.\xhausen has wTitten a book of 440 pages, well bound and illustrated. It comprises 
three ehapters — on general surgical principles, methods of e.xamination of special 
parts, and the principles of operative surgeiy. The book is good of its kind, but 
it docs not yet satisfy the wants of the student who wishes to learn medicine as a 
science and not as a emft. 


Chirursie de la Tete et du Cou. By Cu. LnNOR3i.\XT and P. Brocq. Sixth edition. 

Crown Svo. Pp. 338 -r- Hii, with 245 illustrations. 1923. Paris : Masson et Cie. 

Tins book, one of a series of seven volumes entitled ” Precis de Technique Operatoire ”, 
has rciiched its six-th edition, the first IiaA-ing appeared in 1904. It embraces a 
surprising medley of operations, ranging from removal of the Gasserian ganglion to 
llic cxlr.iction of a wisdom tooth. The steps of each operation are briefly related, 
and arc illustrated, in many instances remarkably well, bv a large number of semi- 
diagr.immatic pictures. 

For a student wishing to refresh his memoiv- before an examination, the little 
book should prove valuable, but one can scarcely agree with the opinion expressed 
m t he preface that every practitioner ought to know how to cany out these operations, 
" since the practice of surgery is no longer confined, as formerly, to the hands of a 
chosen few ". There would not be many who would care to entrust to the averaue 
tloelor such procedures as hy|)ophyscctomy, larj-ngcctomy, or excision of the cer\'i(»l 
sympathetic, nor would many general practitioners be prepared to carrr- out the 
mmoval of a cerebellar tumour through an osteoplastic craniotomv. On'the other 
hand, the accounts of such oiierations as tracheotomy, mastoid antrotomy, and the 
like, clearly described and well illustrated as they arc, give the book a reasonable 
chum to a place in the genenil practitioner's libraiy. 
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Les Ulceres de I'Bstomac et du Duodenum. By Ed. Enuiquez and Gaston Dlh.and 
Crown 8vo. Pp. 184, illustrated. 1923. Paris : Masson et Cie. 10 francs net. 

This small volume concerns itself uith diagnosis. After a brief historical account, 
the book is diAuded into two parts : (1) Diagnosis of the lesion ; (2) Diagnosis of the 
seat of the ulcer. It is a book of value in that it gives the -views of our French 
colleagues on diagnosis and methods of examination. 


Traumatismes du Poignet et Rayons X. By Etiexne Destot, Lyon. Royal 8vo. 
Pp. 174, with 184 figures. 1923. Paris : Masson et Cie. IG francs net. 

This is the posthumous work of Destot, whieh was finished by him, but not published, 
in 1918, a little before his death. In this book attention is called to the injuries of 
the wrist which previously were little known or studied, and the matter is dealt 
■nith altogether in an admirable style. The only criticism is nith the printing of the 
skiagrams. These are generally useless, owing to the inferior quality of the paper 
and the method of reproduction, whieh eompletelj^ spoil a good monograph. 
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be kept in the bladder till there is a free passage through the urethra and 
the tone of the bladder is perfect^ restored; and lastly, the pipe beino 
drawn out, the wounds of the urethra are to be eleansed, carnified, and 
cieatrized aeeording to the rules of our art. ” Astruc’s treatment was followed 
for many years, though it was modified by Edward Coek, surgeon to Guv’s 
Hospital, who published in 1852, in the Transactions of the Medical and 
Chirurgical Society, his paper on fort}'^ cases of retention of urine in which 
the bladder w’as punctured through the rectum. 

In 1844 Professor Syme, of Edinburgh, published an account of his 
method of treating obstinate strictures of the urethra by external urethrotomv. 
He passed a small grooved director not exceeding in size the largest knitting- 
needle which could be passed through the stricture ; cut down upon it 
through the perineum, and thus divided the stricture. The disadvantage of 
Syme’s operation laj^ in the fact that it was unsuitable for impermeable 
strictures, as a filiform staff had first to be passed ; but it was largely used 
for many jmars. 

Mr. Claudius Galen Wheelhouse published part of a clinical lecture in the 
British Medical Journal for Feb. 5, 1870. The lecture was given in the Leeds 
School of jMedicine upon two patients with impermeable stricture of tlic 
urethra, and in it he pointed out the advantage of using a grooved lithotomy 
staff rather than a sound or catheter in jrerforming external urethrotom3^ 
He also laid stress upon the advisability of opening the healthy urethra in 
front of the stricture, instead of cutting down upon the stricture itself as was 
done by Syme. He then Avent on to saj^ : “ I ne.xt seize Avith artery forceps 
each lip of the opening I haAm made into the urethra, and Avith these draw 
upon the canal, carefully assuring myself that the mucous membrane is 
included. The position of the staff is next completely altered. Taking it 
in my oAvn hand, I rcAmrse it, turn the point out through the opening I har'C 
made, and use it to draAv forAvard, fix, and steadj'^ the urethra. If the parts 
are noAv carefullj'’ sponged, I liaAm the interior of the canal so fully exposed 
to AucAV that I can steadily folloAv its upper Avail ; this I do A\dth a fine probe- 
director until I haAm cut my AA^ay completely through the stricture, and haA'c 
come out into the dilated part of the urethra, Avliich usually lies behind it, or, 
as sometimes happens, into a second or more strictures ; this effected, I am 
generally able to pass the small director Avhich I haAm been using immediate^ 
onAvards into the bladder. Noav, at this point I have seen the most skilfu 
operators completelj’^ baffled ; and although they have succeeded in effecting 
the diAusion of the stricture most perfectlj’’, I haAm knoAvn them fail entire ) 
in their attempts to carry the catheter onAvards into the bladder. Without 
a guide it is often a most perplexing and difficult matter to find the opening 
into the posterior portion of the urethra, or, Avhen this is found, to insinua c 
the catheter into it by the side of the director ; and it is precisely at this pom^ 
that mj'- little grooAmd director becomes of all important serAUce. I 
reached the bladder Avith that, I turn the greoAm doAvnAvards ; Avith a ’ 
probe-pointed bistoury run along it, I make sure of the diAusion of any u 
obstructing bands, and finally’' I completely open up the prostatic uret ira )} 
sliding along the groove of the director the little instrument AA’hich 
you, the ‘probe-dilator’, an instrument introduced by the late i r. ca 
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(1801-1867) for use in lithotomy, and thus obtain a broad metallic floor upon 
which I can, without any danger of failure, introduce a catheter of even the 
largest size.” 

It will be seen that tliis lecture contains the essence of an operation 
which ilr. IVheelhouse afterwards standardized, and which has since come 
into ver\' general use. 

It was some vears before the advantages of the operation were recogmzed. 
IVriting to the Briiisli Medical Journal on June 24, 1876, ]Mr. WTieelhouse 
says : “ Notwithstanding the length of time that has elapsed since I brought 



Fig. lol. 


before the profession my method of finding my way in cases of impermeable 
stricture from the perineum, through the stricture and into the bladder, the 
subject seems to have 
received so little notice 
that I deem it advis- 
able once more, after 
several years of success- 
ful employment of the 

operation, to revert to the subject. The instruments 
required are as follows : lithotomy bandages : a special 
staff fully groo\-ed through the greater part, but not 
tlirougli the whole of its e.xtent, the last half-inch of 
the groove being ‘ stopped ’. and terminating in a 
rounded button-like end {Fig. 151); an ordinarr’ scalpel ; 
two pairs of straight-bladed forceps, nibbed at the 
jioints ; ordinary artery forceps and ligatures : sponge : a well- 
grooved and finely probe-pointed director; Teale’s probe-gorget 
{Fig. 1.52);* a straight probe-pointed bistoury: a short silver 
catheter (No. 10 or 11 gauge) with elastic tube attached.” The 
details of the operation are then given, and they do not differ 
materially from those previously described, though it may be 
noticed that as a result of further experience ilr. llTieelhouse had replaced 
the lithotomy staff wliich he used originally by a specially designed straight 
staff, and the curved by a straight catheter. 

Claudius Galen Wheclhouse was born at Snaith. in Yorkshire, on Dec. 29, 
1826. and died at Filey on April 9. 1909. He was the second son of James 
lYhcelhouse. a surgeon, and was educated at the Bluecoat School in London, 
lie was apprenticed at the age of sixteen to R. C. "Ward, of Ollerton, Newark, 
and entered the Leeds School of Medicine in October, 1846. He quaUfied 
M.R.C.S.Eng. in 1849, and L.S.A. in the following year. He then went to 
tlic Mediterranean on a yachting cruise as surgeon to Lord Lincoln, after- 
wards fifth Duke of Newcastle and Secretary- of State for AVar. He took -with 



Fig. 152. 


• l'i.!iure.s 151, 152 .arc reproduced from t!ic Brilish McdicalJournal, June 14, 1S7C. 
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him one of the first photographic cameras which left England, and obtained 
many good photographs in spite of the cumbrous processes then in use. 

Returning to England in 1851 he entered into partnership with Joseph 
Prince Garlick, of Park Row, Leeds, the senior surgeon to the dispensary 
and lecturer on surgery at the Leeds School of Medicine. In the same year 
he was elected surgeon to the Public Dispensary and demonstrator of 
anatomy in the Medical School, where he was successively lecturer on 
anatomy, physiology, and surgery. He was twice President of the School, 
and when the new University of Leeds was inaugurated in October, 1904, 
Wheelhouse was made an honorary D.Sc. He served on the Council of the 
Royal College of Surgeons of England from 1876 to 1881, and presided at 
the Leeds meeting of the British Medical Association in 1889. He was also 
an elected representative of the medical profession upon the General Medical 
Council from 1886 until 1896. 

The portrait is from a photograph kindly lent by S. F. Cowell, Esq., M.A., 
Secretary of the Royal College of Surgeons of England. 
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THE SECTIONAL PLASTER-OF-PARIS CASING WITH 
REFERENCE TO THE TREATMENT OF FRACTURES OF 
THE LEG AND ANKLE : CASE REPORT. 

By W. A. COCHRANE, EDixBUKGn. 

The criterion of function as tiie standard for judging the end-results of 
fractures is of great significance witlr regard to those of the leg, ankle, and 
foot. The deliberations of such bodies as the Fracture Committee of the 
British :Medical Association in 1914 emphasize its importance especially in 
respect of the restoration of anatomic 
alinement. The Committee concludes 
that no method of treatment should be 
adopted -which does not secure restoration 
and maintenance of anatomic alinement. 

Consideration of fractures in the region 
of the ankle demonstrates that in them, 
as in all articular and para-articular 
fractures, the effect of the injury upon 
the neighbouring joint is of greater im- 
portance functionally than the effect upon 
the bone itself. Restoration of anatomic 
alinement is necessary if the axes of the 
joint arc to be correct as to their line 
of action and to the proper functioning 
of the tendons acting on and over it. 

F. D. Wilson, of Boston, has formulated 
the following rules as fundamental in the 
treatment of fractures of the ankle and 
of the bones of the lea : — 

1. Complete anatomic rejjosition 
shovdd be the goal in all cases, but slight 
dis]ilaccmcnt is not incompatible ■x'dth 
good function, provided that the axes of 

the main fragments of the tibia remain Fig. i53._.yntero-posteriorskiasram-of 

pjirancl, and tllC tibio-astraf^aloid joint ^racture-dislocationof the ankle. The foot 
lies in the normal horizontal plane. In any 
general, angular deformity is more to 
be feared than any other type of displacement. 

2. AMicn rigid dressings arc necessary, care should be taken to fix the 
foot and ankle in the position of optimum function, that is, irtth the ankle 
at right-angle flexion, the foot inverted, and the arches supported. 

4. The fundamental supporting structures of the foot being muscular. 
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it is of the utmost importance to preserve their tone and strength by begin- 
ning massage and active movement at as early a date as possible. 

4. When weight-bearing is first permitted, the foot being weak, a certain 
amount of support should be provided by the use of a heel whose inner 
border is elevated. This slightly inverts the foot and holds it in a position 
of strength. Unprotected weight-bearing should not be permitted until the 
muscular function is good. 

A large majority of fractures of the bones of the leg, and nearly all frac- 
tures and fracture-dislo- 
cations of the ankle, may 
be successfully treated by 
immediate reduction of 
the displacement under 
an anaesthetic, followed 
by immobilization in a 
plaster - of - Paris casing. 
AVith regard to fractures 
of the bones of the leg, 
simple fractures with dis- 
])lacement which are more 
or less transverse and are 
uncomminuted, come into 
this category. In those 
which are compound, com- 
minuted, and are oblique 
or spiral in direction, 
traction methods or opera- 
tion are best. It is the 
first group that is con- 
sidered in this communi- 
cation. The casing maj’’ 
be bivalved at once, and 
massage begun on the 
foot and leg as they lie 
in the posterior section of 
the casing. In a large 
series of cases, observed 
or treated by the writer, 
no interference Avith the 
circulation has taken 
place; although, in point 
of fact, the bivalving of the casing would heljA to prevent it. Nor has it been 
his experience that these fractures are usuall}'^ associated with swelling, such 
as the books describe, sufficient to contra-indicate the use of plaster-of-Paris. 
It is fears such as these, which have no foundation in fact when the plaster 
is carefully applied, that, in the writer’s opinion, haA'C militated against the 
more general employment of the ver}' best retention means at our disposal in 
certain fractures. 



Fig. 154. — ^Lnteral skiagram of the same: it shows the pos- 
terior dislocation of the ankle, and the fact that the malleoli are 
also displaced backwards. 
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The main difficulty in fractures of the leg and ankle lies, however, not 
in the actual reduction of the displacement, pro\’ided an anaesthetic is 
employed, but in the maintenance of the corrected position while immobili- 
zation, whether by splint or by plaster, is being secured. The ordinary means 
of splintage, as in the use of the box-splint or in the special splints which 
have been devised from time to time, are too haphazard in this respect. 
While one of these means is being emplo^-ed, the fracture redisplaces, or does 
so subsequent to the patient’s return to bed. All the work of reduction and 
the risk of the anaesthetic go for nothing, and the patient is in the unfor- 
tunate position of having to subject himself to another attempt at reduction, 
with the certainty of the same thing 
happening again. “ But ”, someone 
will say, “ such a case should be 
treated by other means, by operation, 
say, or by traction in a Thomas’s 
splint ”. Such a reply, in the 
writer’s opinion, simply begs the 
whole question of the possibility of 
treating the large group of cases 
referred to by the reduction and 
fixation method. Further, there is 
no question, in the case reported 
here, that treatment by operation or 
by traction could not have fulfilled 
the demands of the case. 

It is with the main object of 
demonstrating that a precise, simple, 
and eminently practical method is 
available for such cases as are diffi- 
cult to hold while fi.xation is being 
applied, that this communication is 
made. It involves the employment 
of a plastcr-of-Paris casing applied Fig. 155. — Over-correction of themesial displace- 

in sections ment of foot and malleoli. 



CASE REPORT. 

The following case, a fracture-dislocation of the ankle, is therefore 
reported at this time, as being of special clinical interest and importance 
with reference to the success wliich attended the use of a special method— a 
]dastcr-of-Paris casing applied in sections— in securing and maintainin<r 
reduction in a difiicult class of case which had resisted the methods of 
reduction and immobilization commoniv emploved. 

The jiaticnt. a middle-aged adult, was admitted to hospital on Jan. 16 . 
lO'.n with a simple fracture-dislocation of the right ankle, sustained in a street 
accident. She was knocked down by a motor cycle, the foot beimr cau<rht 
and twisted by the machine. Clinically, there was present gross backward 
.UK nmard displacement of the foot m relation to the leg. There was ven- 
httle swelling. Tlic antcro-postcrior skiagram {Fig. 153 ) revealed a fracture 
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through tlie base of both malleoli, with mesial displacement of the foot and 
malleoli. The lateral skiagram {Fig. 154) showed a complete posterior dislo- 
cation of the ankle, with posterior displacement of the malleoli. 

Under the anresthetic, reduction in both planes was obtained without 
much difficulty. The fact that the bony points about the foot and ankle 
were restored to the normal, and that the foot could be dorsiflexed beyond 
the right angle, was proof of this. As soon as support was altered or removed 
in the slightest degree, however, it was e%'ident that the posterior dislocation 



Fig. 150. — ^Profile view tnken tliroiigh plaster casing shows that the posterior 
I dislocation has not been reduced. 


recurred with the greatest ease. The extensive tearing of the ligaments was 
responsible in part, but a factor of greater importance, doubtless, lay in the 
loss of support to the astragalus normally provided by the malleoli when 
intact. Reduction being effected once more, the limb was encased in plaster- 
of-Paris from the toes to the middle of the thigh, with the knee flexed 30 
degrees. Every effort was made to prevent recurrence of the dislocation while 
this was being done. The subsequent skiagrams (Figs. 155 and 156) showed, 
however, that while the displacement mesiallj' had been over-corrected, the 
posterior dislocation was still unreduced. IV hat had happened was that, in 



SECTIONAL PLASTEE-OF-PAEIS CASING 217 

makincr ,vav for the turns of the plaster bandage, a momentary slackening 
of the*^ hold, or an alteration in the position of the surgeon's hands, had 
allowed the corrected position to be lost, and that in spite of one s appreciation 
of its imminence. The writer felt that he was not justified in subjecting 
the patient to a second attempt at reduction unless a method or de^•ice 
more accurate and precise 
was available. It was desir- 
able that a method shoidd 
he adopted which would guar- 
antee that, having secured 
reduction, it would not be 
lost again by the surgeon's 
hands requiring to alter their 
position, even momentarily, 
while immobilization was 
being secured in a plaster-of- 
Paris casing. As has been 
pohrted out above, that is the. 
crux of the whole question in 
such cases. 

The Three-piece Sectional 
Plaster -of -Paris Casing. — A 
little thought suggested the 
idea that such a method was 
available and practicable, if 
the principles underlying the 
employment of a plaster-of- 
Paris casing, put on in two or 
more sections, as is done in 
orthoj5a;dic surgery, could be 
adapted to the fracture-dislo- 
cation in question. It was 
evident, then, that if separate 
plaster casings were applied, 
and allowed to set, above and 
below the area involved — in 
this case the ankle — so leaving 
it free for manipulation, the 
surgeon could correct the dis- 
location vigorously, and his 
assistant unite the two plas- 
ters by a third jilaster bandage. The surgeon's hands would be out of the 
way of the turns of the third bandage as they were being applied, and there- 
fore there would be no question of his hands requiring to alter their force 
or ])osition meanwhile. 

The first casing was removed. All swelling had subsided. An anjcsthetic 
was administered, and over stockinette and woollen bandages the first section 
of the plaster was applied from a point two finger-breadths above the level 



pla-^ter. leaving the region of the ankle free. C, Draw- 
ing from o photograph to show how reduction of the 
posterior fracture-dislocation is effected. Xote that the 
foot is fully dorsiflexed and slightly inverted. 
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of the ankle-joint to the mid-thigh. Care was taken to encircle the leg just 
above the ankle with a cuff of sterilized felt, 4 in. broad, to take the back- 
ward pressure to be borne by this part of the anterior aspect of the leg in 
reducing the dislocation. The knee was flexed 30 degrees to relax the calf 
muscles and so allow of free dorsiflexion of the foot in the final position 
{Fig. 157, A). The heel being protected with a square of white felt, a second 
section of the plaster encased the foot, and was moulded by the hands to 
support the arches. This left the ankle free of plaster and ready for manipu- 
lation (Fig. 157, B). The two sections were allowed to set, and then the 
edges were trimmed and everted to avoid risk of pressure by them upon 



Fig. 158. — Antero^posterior view after treatment by 
sectional casing. 


the soft parts in the final position of correction. The manipulation to secure 
reduction of the posterior dislocation was then made by pressing backwards 
with the flat of the left hand on the anterior aspect of the lower end of the 
first-applied cast, while the right hand seized the piaster encasing the foot 
and pulled it forwards vigorouslj’’ (Fig. 157, C). Reduction was felt to take 
place quite easily, as before. The foot being fully dorsiflexed and in slight 
inversion, it was possible for the surgeon to maintain the reduction stronglj'' 
and with absolute certainty, while an assistant united the two plastei-s b)^ a 
few turns of a plaster bandage. In this way the third and last section was 
applied and the casing completed (Fig. 157, C). The whole point in the 
rationale of the scheme lay, then, in the fact that, once reduction was 
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effected, it ^vas never again in jeopardy or exposed to the risk of redis- 

^^""‘"'subsequent skiagrams (Figs. 158 and 159) shoved that reduction in both 
planes had been secured. The limb was immobilized in the original plaster 
for six veeks to allov the malleoli to unite and the torn ligaments to heal. 
On lifting the limb from the splint, the patient had immediate power of 
moving the foot and ankle to quite an appreciable degree, and with massage 
the range of active motion is steadily increasing. The final result promises 
well as to ultimate function. 



Fig. 159, — Lateral view of same. 


The Three-piece Sectional Plaster of Fiske.— The device detailed 
.above rc.ally rejircscnts an adaptation of the method of Fiske, of Chicago, 
in his treatment of congenital club-foot by a three-piece plaster-of-Paris 
casing. It was from having used Fiske's technique in such cases that the 
idea occurred to the writer that it might be adapted as a practical solution 
of the jiroblcm ])rcsentcd. In the case of congenital club-foot, Fiske pointed 
out that the various deformities were best corrected slowly in a plaster casintr 
applied in sections, over stockinette made to adhere to the leg and foot bv 
Sinclair's glue. .-V plaster-of-Paris casing is applied to the foot itself below 
the malleoli, suitably protecting the bony points with tiny squares of white 
felt. As the plaster sets, the surgeon scats himself opposite the child, who 
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is seated on his mother’s knee, and moulds it earefully to seeure correction 
of the flexion of the toes, the adduction of the foot, and the mesial tilting of 
the os calcis. These three deformities are all located in the foot itself. There 
remain three deformities of the foot in relation to the leg, namely, equinns, 
in^^ersion, and internal rotation. The second plaster is therefore applied to 
the leg from a point just below the knee to a point just proximal to the ankle- 
joint. When it has hardened, foot and leg are grasped, and the former is 
brought gently into a position of dorsiflexion, eversion, and external rotation. 
The assistant then joins the two plasters by a third, and so completes the 

casing. Fig. 160 represents the end-result 
of a typical case after nine months’ treat- 
ment and four successive plasters. The 
method does not require an aniesthetic, is 
not forcible, and functionally gives the 
best results possible. 

The Sectional Plaster in Fractures 
of the Bones of the Leg.— The writer 
owes to his association with Dr. P. D. 
Wilson, of Boston, instruction in a method 
used extensively by the latter in the 
Fracture Service of the Massachusetts 
General Hospital, and which the writer 
has employed since {Fig. 161). The 
patient is anresthetized and placed on 
his back on a firm table with the buttocks 
resting on the edge. The uninjured leg 
rests on a chair, while an assistant holds 
the fractured leg. The foot and ankle of 

Fig. ICO.— Final result in a case of con- the fractured leg are now encased in stock- 

genital elub-foot treated by the three-piece , ,, , tt h j rri 

sectional plaster technique of Fiske, Full inettc aUCl ’WOOllcn roller bandages. XllC 

voluntary over-correction is possible. A f^^t and ankle are padded with an anklet 
supplemental operation was necessary m ^ i 

this case. of thick felt, and a piece of strong bandage, 

10 feet long, is tied over the anklet as a 
clove-hitch, leaving the ends long. The loose ends are knotted around the 
hips of the assistant, so that, by leaning backwards, he may exert traction on 
the leg, while his hands are left free to support the foot. The knee is flexed 
to a right angle, and a wide bandage is made to encircle the thigh just above 
the knee. The ends, left long, are lield by an assistant, who stands at the 
head of the table and exerts counter-traction. By this means, and b}’’ 
manipulation of the fracture itself, the fracture is reduced and the position 
maintained by the traction. The plaster casing is then applied in two 
sections. The first section extends from the ankle to the groin, and, when 
it has hardened, the ankle-sling is removed. The foot and ankle are then 
encased in a separate plaster and united to the first section. The foot is 
dorsifiexed and slightlji inverted. Care must be taken not to include the 
traction-bands in the cast. The bandage round the thigh may be withdrawn 
in time, by not including it completel}’^ in the first instance, after ■which the 
gap is rapidly covered in by the plaster, and the assistant supports the knee 
and thigh manuall^^ 
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It is a safe rule in all these cases to see the patient on the same day as 
that on rvhich the cast is applied, and on the next day also. If any doubt 
exists as to the integrity of the circulation, the cast and its hmng may be 
bivalved. In a large series of cases, the writer has seen no difficulty from this 
source, '^nor any -untoward local pressure effects by the plaster. 



Fig. 101. — Reduction of a fracture of the le<r by the traction method. A, Traction is 
obtained by passing a piece of bandage about the ankle in the form of a clove-hitch, a soft 
pad of felt being interposed betvreen it and the skin. The ends of the bandage are knotted 
about the hips of an assistant, who sxipports the foot manually and e:cert3 traction by 
inclining the body backwards. Counter-traction is obtained by a supporting hand passing 
around the lower part of the thigh which holds the knee flexed. B, Jn this position a 
plaster casing is opplie<\ in sections. The first section extends from the ankle to the groin, 
space being allowed for the removal of the counter-traction band. C, When this has 
hanlcnofl, the traction bands arc removed and the foot is supported manually while the 
remaining portion of the plaster is applied. D. Plaster completed. 


The Process of ‘Wedging’ the Plaster Casing in the Correction of 
Residual Deformity. — Subsequent skiagrams are taken through the plaster. 
.\s a rule, the position is satisfactory, hut. should some angular deformiri- 
cxist. it is ]iossiblc to correct it by a process of ‘wedging’ {Fig. 162). 
Ojiposite tlic site of fracture, the case is cut in a circular manner for three- 
(piarlcrs or a little more of its circumference, leaving it intact opposite the 
obtuse angle of the angulation deformity. Using this intact portion as a 
hinge, it is jwssible to bend the cast in the appropriate manner necessarv 
for the correction of the angulation. In doing so, the edges of the cleft in 
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tlie plaster are separated. To prevent their springing together again, little 
blocks of wood are put into the cleft, to maintain correction when the surceon 
lets go his hold. The cast is then strengthened a few turns of a plaster 
bandage. The principle of wedging is applicable to other fractures, notably 
m the forearm, as, indeed, is the principle of the sectional plaster. 



Fig. 102. — ‘Wedging’ the piaster casing in correction of tlie residual deformity. 
A, The black line represents a fracture with posterior angulation. The cast has been 
cut in a circular fashion at the level of the fracture, leaving the casing intact pos- 
teriorly. B, The angulation has been corrected, and, to prevent recurrence of the 
angulation, little blocks of wood have been inserted to keep tlio edges of the cleft 
apart. C, A plaster bandage is then employed to cov'er in the wliole, and the casing 
made complete again. 


CONCLUSIONS. 

1. In fractures of the bones of tlie leg and in the region of the ankle, 
restoration to the anatomic normal is especially essential for function. 

2. A large majority of these cases may be successfully treated bj’’ immediate 
reduction and fixation. 

3. A general anajsthetic should always be emplo 3 "ed. 

4. A plaster-of-Paris casing furnishes the best means at our disposal for 
securing immobilization. In a large series of cases the writer has seen no 
untoward circulatory or pressure effects from its careful and proper employ- 
ment. In his opinion, the splints in common nse for these cases should i)e 
discarded. 

5. Fractures of the bones of the leg and fracture-dislocations of the 
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ankle present their main diffieulty, not in the actual reduction of the fracture, 
but in the maintenance of tlie corrected position -while immobilization is 
being secured. 

6. The ordinary means of securing immobilization are too haphazard in 
this respect. 

7. A precise, accurate, simple, and practicable method, in the form of 
a plaster-of-Paris casing applied in two or more sections, is available. The 
device is based upon the three-piece sectional plaster method employed by 
Fiske in the treatment of congenital club-foot. 

8. The process of ‘wedging’ makes verj' fine adjustments possible, 
especially with reference to angular deformity. 

9. In the writer’s opinion and experience, the sectional plaster-of-Paris 
method shmdd be the method of choice in all cases with displacement, where 
immediate reduction and fixation are indicated. 

10. In the especially difficult case, such as here reported, it becomes the 
method of necessity, for neither traction methods nor operation would have 
been likely to succeed. 

The VTiter is indebted to Professor Sir Harold J. Stiles for permission 
to report this case. 



224 THE BRITISH JOURNAL OE SURGERY 


SQUAMOUS-CELLED CARCINOMA OF THE RENAL CALIX. 

By GEOFFREY lOSYNES, London'. 

Malignant growths of any part of the renal pelvis are stated to be rare, and 
up to the year 1922 only the comparatively small number of 56 cases had been 
recorded in the medical literature of the world.^ The total has now been 
increased to 60 or more, one of the additions having been made in a recent 
number of this journal by Mr. Geoffrey Hadfield," ivho recorded most of the 
known facts relative to the condition. A considerable proportion of these 
tumours are found to be associated with calculi, but it is not as a rule possible 
to determine whether the carcinoma preceded or followed the formation of 
the calculus. It has usually been assumed that the carcinoma was consequent 
on the irritation caused by the calculus, but this assumption is not justified 
in view of the fact that many more malignant growths occur in the absence 
of calculi than with them. Very few of the recorded renal carcinomata 
were, on the other hand, associated with a hydi-onephrosis. Whether or not 
the carcinomata were preceded by leucoplakia of the epithelium of the pelvis 
or by chronic ulceration is in most instances difficult or impossible to determine. 
Only a very close examination of the case histories could throw any light 
on this point. 

The pui'pose of the present article is to record two remarkable instances 
of renal carcinoma. The first, which was associated with calculus and pyo- 
nephrosis, presents several points of interest, both clinical and pathological. 
The second was associated with a hj'dronephrosis of the congenital type, and 
is chiefly of pathological interest. The records of a third case have been 
added to the series, since it illustrates in a striking manner the possible origin 
of a carcinoma in the pelvis of a hydronephrotic kidney, both leucoplakia 
and chronic ulceration being present. 

Case 1. — A bookbinder, age 35, had enjoyed good health until the end 
of September, 1920. He then began to suffer from pain in the right side of 
his abdomen, associated with the presence of blood in his urine. The pain 
was not severe, and his general health had remained good. There was no 
increased frequency'' of micturition. An abdominal operation had been per- 
formed in infancy', but for what disease could not be ascertained. Hsematuria 
had been noticed on one occasion six years before. 

The patient was admitted to St. Bartholomew’s Hospital on Oct. IS, 
1920. He appeared to be thin and somewhat anromic, but said that this 
was his normal appearance, and '^vould not admit to having been ill for more 
than about three weeks. On examination he was found to have a large, 
fluctuating tumour in the right loin. Cystoscopy' showed a normal bladder, 
but a purulent efflux ■was seen to come from the right ureter. X-ray plates 
showed the presence of a large branched calculus in the peh'is of the right 
kidney', and a diagnosis of ‘py'onephrosis with calculus’ was made. On 
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Oct. 26 a right nephrectomv was performed by Mr. T. P. Dunhill, a greatly 
eiilarged kidney being removed through the usual incision in the flank, home 
adhesions, thought to be inflammatorj', were encountered at the lover po e, 
but no great significance was attached to these. The kidrie\ , y ren sp i 
open, presented the appearance shown in Fig. 163, Each lobulation corres- 
ponded to a dilated cali.x containing pus, and five of the cahces contained 
calculi. Another large calculus occupied the pelvis of the kidney, and possessed 
a short ‘beak’ projecting into the ureter. The calices at the lower pole con- 
tained some blood-clot as well as pus. The kidney tissue appeared to be 



Fit;, ir.n . — Casf I. Ki'Jnpy split open nlonjr Us tree border, showing calculi in pelvis 
nnd crtliccs. The white nre/i in tlie wall of rhe calix near tlie lower pole on the ripht side 
carcinoma in section. A. Carcinomatous area. 


almost non-e.\istciit. the organ liaving been converted into a multiloculated 
cyst with fibrous walls. The original diagnosis seemed to be confirmed, and 
the prognosis was regarded as being favourable. 

The [laticnt's eonvalcscciicc was normal, and the discharge from the wound 
had ceased by Xov. S. thirteen days after the operation. He was sent to a 
convalescent lionic soon afterwards. 

On Dcy T the jiatient returned to his own home, and on the following 
day he noticed a recurrence of the tumour in the rieht side of his abdomen. 
He was re-admitted to hospital on Dec. 16 , and was then found to have a large 

VOL. XU.— .SO. ® 
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fluctuating swelling in the same situation as before. There was a small mass 



Fig. 101 . — Case 1. lufiltintion of the walls 
of the kidney with a squamous.celled carcinoma. 
The surface of the epithelium of the calix is 
showr at the top of the photograph ( x 95). 


of ‘granulations’ at one end of the 
operation wound, which was again 
discharging some purulent fluid. On 
Dec. 17 the operation wound was 
partially re-ojiened, and about two 
pints of foul pus were evacuated. 
Following this, the supposed granu- 
lations on the surface increased 
rapidlj’^ in amount, and began to 
undergo a sujDerficial necrosis, At 
the same time the abdominal swell- 
ing became larger, in spite of the 
drainage which had been established. 
A microscofiic section from the granu- 
lations was made on Dec. 2-1, and 
cells resembling those of round- and 
spindle-celled sarcoma were seen. 
It was evident at this stage that the 
oi’iginal diagnosis would have to be 
revised, and a further examination 
of the kidney, which had been sent 
to the hospital museum, was under- 
taken. 

It was now noticed that the wall 
of one of the calices in the lower 
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Fig. 1(15.— Cose 1. Section of tlie growth immediately outside thp kidney, showint: 
metaplasia of the carcinoma cells, including giant -cell formation (x 540). 
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pole was thicker and of a whiter appearance than in the others {Fig. 163). 
Sections were made from this region, and it was found that no sarcoma cells 
were present, but that the 
wall of the calix was infiltra- 
ted with a typical squamous- 
celled carcinoma {Fig. 161). 

Immediately outside the kid- 
ney capsule the type of cell 
showed a considerable degree 
of alteration, even multinucle- 
ated giant cells being a feature 
of the growth in this situa- 
tion {Fig. 165). 

Meanwhile the jiatient's 
condition became rapidly 
worse, and he died on Jan. 

10. 1921. eleven weeks after 
the removal of his kidney. 

During the last fourteen days 
of his life the growth in his 
fiank increased in size with 
extraordinary rapidity, and 
at his death a black, funga- 
ting mass nine inches in 

diameter projected from his flank for two inches beyond the surface of the 
skin. The intra-abdominal tumour was as large as a child's head. 

At the autopsv verv 

if 



Fio. ICO . — Case 1. Section of the recurrent gro\rtli 
in the fiank { >: 540). 
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Soction of the metastatic prowth in the 
Iicarf {■•: .tjtl). 


I'vidf 


little of interest was 
found beyond the 
growth in the right flank 
already described. This 
was very soft and had 
become largely necrotic. 
The only metastasis that 
could be found was a 
lump the size of a marble 
in the muscle of the right 
ventricle of the heart. 
The patient's death was 
due primarily to cach- 
exia and toxa:mia. 

Sections from the 
less necrotic parts of the 
growth showed an ex- 
treme degree of meta- 
plasia of the cells, which, 
in the absence of other 


■nee. It would ha\ c been dinicult to assign to their true origin (Fig. 166). 




Fio. 108 . — Cacc 2. Mesinl section of tlio kidney, showing lorgo malignant papilloma in a dilated calix near tho lower polo. 
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These cells were of all shapes and sizes, and, but for the absence of any 
stroma, could not confidently have been designated carcinomatous. A section 
(Fig. 167) of the metastatic 
growth from the heart showed 
a more uniform tj-pe of cell, but 
the type was that of a more 
primiti^'e, I'ounder cell than was 
found in the primary growth. 

In the luxuriant growth on the 
surface of the body the ceils, as 
already described, had so far 
departed from their original 
form that they were believed 
to be sarcomatous. This obser- 
vation suggests that some of the 
recorded cases of sarcoma of the 
kidney associated with calculus 
may have been in reality carcino- 
mata. the primary lesion having 
been, as in the present instance, 
relatively ineonspicuous. 

C.vsE 2 . — A night-watch- 
man. age oi, had complained 
of no syinjitonis until May, 

1621, when lie noticed some blood in his urine. 



Fig. 1G9. — Case 2. Section of tlie base of tl»e 
malignant papilloma of the renal calls (x 95). 


This was unaccompanied 



or increased frequenev. In June 
■ - . K- patient cxi>cncnccd attacks of severe pain in the iumbar region 
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on the right side. He came to hospital on account of pain, and was 
admitted on Aug. 15. He was then found to have a large, tense tumour in 
the left flank, which moved on respiration and was dull to percussion. His 
mine contained manj'^ pus-cells, a feiv red blood-cells, and many coliforni 
bacilli. A cystoscopy showed that the efflux from the right kidney was 
normal, but that the efflux on the left side was veiy infrequent, and that no 
indigo-carmine was discharged from this side after intravenous injection. 
The blood-urea content was estimated to be 42 nigrm. per 100 c.c. 

The left kidnej’’ was removed b}'^ Mr. T. P. Dunhill on Aug. 19, but not 
without difficulty, owing to its enormous size and to the presence of adhesions 
near the loiver pole. The patient made an uninterrupted recovery, and was 
discharged from hosjiital, ajiparentl}'- well, on Sept. 10, 1921. His furtlier 
lustoiy is not known, and no replj' was received to inquiries made on sei’eral 
occasions during the two following years. The condition found on examina- 
tion of tlie specimen makes it probable that he did not surviim bis operation 
for long. 

The kidney which had been removed was very greatly distended, the 
cortex being reduced to a thin shell {Fig. 1C8). Tlie pel^ds was also greatl}'- 
dilated, measuring 4 in. bj'^ 3 in., and its wall was hj'pertrophied. For some 
thirt}'- minutes after removal of the kidney, any stimulus applied to the wall 
of the pelvis initiated a strong wave of contraction, which spread round the 
whole pelvis and culminated at the ureteric orifice. The ureteric orifice was 
small, but the ureter itself appeared to be normal. The gigantic pelvis, as seen 
in the figure, communicated through a number of holes with greatly dilated 
calices. These Avere filled with blood-clot, and in the biggest, situated in the 
lower pole, was a large papillomatous growth, surrounded by several smaller 
ones. The capsule of the kidney was missing over the area corresponding 
to these groAvths, the Avail of the kidne}'' haAung been adherent to neighbouring 
structures. Sections through the bases of these groAvths shoAved infiltration 
by cells of transitional epithelium, AA'hich had no tendenc}’’ to keratinize 
{Figs. 169, 170). 

In this case, therefore, there AAms a papillaiy squamous-celled carcinoma 
groAving in the calix of a kidney affected by h3^dronephrosis of tlie congenital 
type. The ureter Avas normal, and no aberrant A’essel Avas found obstructing 
the outfloAA'^ of urine. Muscular co-ordination A\'as seen to be normal in the 
renal pehds, and it seems necessaiy, therefore, to postulate incomplete relaxa- 
tion of the ureter itself in order to account for the condition. WhatcA’er the 
cause of the h3'dronephrosis ma3'^ haA'c been, it had eA'identh’' been present 
for man3’^ 3mars before the dcAmlopment of the carcinoma, Avhich seemed onl3’ 
recentty to hav'e infiltrated through the Avail of the kidnc3^ to the surface. 

Case 3 .— A milk carrier, age 20 , had complained of recurrent attacks of 
pain in his back in the left renal angle, accompanied 113 ’^ hamiaturia. The 
first attack Avas in March, 1923, and he had three or four similar attacks 
during the year. The patient Avas in sei-ere pain Avhen admitted to hospital 
on March 7, 1924. His urine contained much blood, and AA-as found to be 
infected Avith a coliform bacillus. The left kidne 3 ’’ could be felt to be somewhat 
enlarged, but AA’as not tender. The mucous membrane round the left ureteric 
orifice Avas seen to be cedematous. Other investigations led to a tentatiA e 
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diagnosis of hydronephrosis with hscmaturia being made, and tlie left kidne\ 
was removed by Mr. T. P. Dunhill on ^March 21- 

Both the kidney and the pelvis were much enlarged, the wall of the pelvis 
being also hypertrophied (Pig- P/l)- 
The ureter had ver\' much thickened 
walls, and the lumen was very narrow 
at the upper end. In the upper part 
of the pelvis were two chronic ulcers, 
the larger one being covered with a 
layer of fibrinous material. A con- 
siderable area of the rest of the pel- 
vis was of an opaque whitish colour, 
apparently due to an earh' stage of 
leucoplakia. No abnormal renal ar- 
tery was found, so that the kidney 
appeared to be in an earlier stage of 
the same condition as was found in 
Cfl.se 2. Hfcmaturia is a not infre- 
quent sign of hydronephrosis even in 
the absence of any ulceration, though 
it is not always mentioned in the 
published accounts of the disease. 

The patient in the present case was 
young, but had he not had severe 
pain as a symptom it seems probable 
that the lapse of another thirty years 
might have resulted in the produc- 
tion of a kidney resembling that of 
Case 2. 

.-Vll three patients were in the 
wards of the Surgical Professorial 
Unit. St. Bartholomew's Hospital. 

3. Mesial section of 

\U\Clcr ”rOICSSOr G. K. Cask, who kidney, shoeing chronic ulcers in upper 
has kindly allowed the cases to be earir 

published. The specimens here de- 
scribed are now all in the museum of the Hospital. 

The microphotographs illustrating this article have been made bv iMiss 
.M. \ aughan. D\mn Laboratory. St. Bartholomew^ Hospital. 
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SOME OBSERVATIONS ON THE PROGNOSIS IN 
ACUTE APPENDICITIS. 

By R. J. McNEILL LOVE, London. 

Having recentl}’^ anaRsed and published in tlie British Journal of Surgery 
(April, 1923) the result of operations for acute appendicitis at the London 
Hospital for three j^ears, 1920-22, it appeared that a fuller anaivsis might 
reveal some further points of interest ; and in order to acquire further data 
I have included cases of acute appendicitis operated on during 1923— making 
a total of 201S cases.''" 

Table A. — Prognosis Regarding Local Conditions. 

Group I . — Cases operated on loithin Iweniy-four hours of onset. 


No. OP CASES 

Recovereo 

Died 

JlonTAinr 




Per cent 

221 

219 

2 

0-9 


Group II . — Cases treated on delayed lines. 


1 

) Ko, OP Cases 

j Eecoveued 

Died 

j MORTALITV 


1 

1 


1 Per cent 

Inflammation subsided . . 

232 

! 227 

5 

1 2-1 

Unsuccessfully delayed . . 

109 

102 

7 

0-4 

Total 

.341 

329 

12 

3-5 

Group III. — Cases in wliich immediate operation was -performed (including Group !)■ 

COSnlTIOX rilESEXT at OrEllATIOX 

j No. OF CASES 

! llnco\'F:nEi) 

Died 

.MOIIT.UJTV 

Inflammation limited to i 

1 



I’or cent 

the appendix . . 

033 

027 

0 

0-9 

Local peritonitis 

407 

438 

29 

(>■2 

Local abscess 

347 

.331 

10 

4'(i 

General peritonitis 

{ 

230 

183 

47 

L'O-.l 

Total .. 

1077 

1579 

98 

5-8 


In mj^ preidous article I attempted to elucidate rejilies to tiro questions 


* I am indebted to the surgeons of the London Hospital for permission to include 
in the above series eases which were under their treatment or olisen-ation. 
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“ AVhen to operate '• and “ The best route for drainage In this paper 
I propose to consider the prognosis of acute appendicitis with regard to local 
conditions present at operation, the duration of the attack, and the age of 
the patient, and I have summarized complications which occurred in this 
series of cases. The analysis of these groups gives additional support to 
those who advocate that the treatment of cases of acute appendicitis should 
receive individual consideration, in contradiction to the popular belief that 
all cases should be operated on as soon as diagnosed. 

Local Conditions at Operation {Table .4).— All surgeons are a^eed that 
early cases of appendicitis should be operated on immediately while the in- 
fection is still limited to the appendix, that is, during the first twenty-four to 
thirty-six hours, or the period more accurately defined by the presence of a 
band* of hvperrcsthesia above Poupart’s ligament, Avhich denotes a distended 
and therefore intact appendix. 

As seen in the above table, the lowest mortality (0-9 per cent) is naturally 
in cases operated on in this early stage. Then follows the quiescent group 
witli a mortality of 2-1 per cent. This gi-oup consists of cases which had 
passed the period of safety and were then successfully tided over the acute 
period, and ajjpendicectomy performed after inflammation had subsided. In 
addition to this, credit must also be given to the delayed treatment for con- 
verting many cases of local and general peritonitis into a localized abscess, 
which carries a lower mortality than either of these two antecedent conditions. 
Also, in comparing the mortality of Groups II and III, it must be noted that 
Group III includes Group I. i.e., 221 cases in which operation was performed 
within twenty-four hours. As the delayed group only consists of cases •which 
have i)assed this early period, in order to obtain a tnie comparison of the 
mortality of immediate and delayed operations these early cases must also 
be excluded from Group III. We then find the mortality of cases in which 
immediate operation was performed is 6-6 per cent, compared with a mortality 
of y-.5 ])Cr cent in delayed cases. 

Briefly outlined, the principles of delayed treatment, which were recom- 
mended by Sherreu' as long ago as 1905. arc as follows : If, after admission, 
it is decided that the appendix is perforated, local abscess is present, or 
general ])crilonilis has supervened, the patient is placed in Fowler’s position, 
fomentations are a])plied to the abdomen to relieve pain, and onlv water is 
given by mouth. A foiu'-hourly chart is kept, and over 70 per cent of cases 
subside, and permit of a subsequent clean appcndiccctomy. This is performed 
after the ))nlse and temperature have been normal for a week, or after the 
complete disa|)pearancc of local inflammatory swelling. This interval is 
\isually within ten to fourteen days after admission, during which period the 
\iatient is given a fluid diet as soon as he desires such, and the bowels are only 
moved by an enema if indicated by abdominal discomfort. A word of caution 
is necessary with regard to the enema : rupture of an abscess has occurred 
from sudden distention of the lower bowel by a pint of soap and water ; hence 
to reduce local <listnrl)ancc to the minimum a small glycerin enema is mven 
wliicli may be ])reccdcd by liquid paraflin by the mouth. 

During the iixlerval of delay, operation may be required for two reasons. 

1. If after twenty-four hours of delayed treatment the pulse and 

xo:.. XU, — so. Sc. 



234 THE BRITISH JOURNAL OE SURGERY 

temperature show no indication to fall, or the patient complains of increasing 
pain or discomfort. This delaj'' might be expected to influence the prognosis 
adversely ; but figures show that such is not the case, the mortality 'being 
6-6 per cent in cases operated upon immediate^, and G-i per cent in tJie 
unsuccessfully delayed. 

2. In certain cases a localized abscess forms which can be allowed to 
absorb in safety. Occasionally the abscess increases in size and causes marked 
toxaemic s 5 TOptoms, in which case it is opened and drained in order to avoid 
rupture internall 5 '' or on the surface. As it is very improbable that the 
appendix can be satisfactorily removed in the case of localized abscess, the 
drainage can be readily performed under nitrous oxide anaesthesia, and thus 
the risk and discomfort of the usual general anaesthetic aA’oided. 

The local peritonitis group carries a relatir-ely high mortalit}" — 6-2 per 
cent. Had treatment of this group been delayed, in all probability the 
majorit}^ of them would either have subsided or localized to form an abscess, 
and in either case the mortality would be substantially reduced. 

Cases of general peritonitis subjected to surgical interference carr}' a 
notoriously high mortalit}"^ ; in 230 cases in this series tlie mortality was 20-5 
per cent. Marsch,^ in an ana] 3 'sis of 9000 cases, found that cases of general 
peritonitis carried a mortalitj’- of 17-5 per cent. Several factors combine to 
this end, probabh'- the most important being the rdrulence of infection as 
compared with the patient’s resistance, which is indicated pathologically by 
the inability of the tissues to form protective adhesions. Again, these cases 
are usually subjected to operation at the most inajrpropriate time, a factor 
which is discussed later. 


Table B . — Moutality of Operation on the Difitjrent Days of the Attack. 


Xo. OF 
Days 

IXFIiAAnUTIOX 
UilTTEO TO 
APPENDIX 

local 

PEnrTo>'rns 

Local 

ABSCESS 

Gexeb.^l 

rEKiTO.vrrjs 

TOTAL 

1 

1 

1 .VORTiLIir 


Eecor’d 

Died 

I?ecor’d.‘ Hied 

Rccov’f 

Died 

' Rccov’U 

Died 

j Rccov’dJ Died 


1 

191 

1 

52 

1 

20 

0 

IG 

1 

: 279 

i 3 

Per cent 

ri 

2 

264 

2 

61 

2 

45 

2 

G9 

7 

439 

13 

2-S 

3 

82 

2 

79 

12 

123 

' 8 

72 

19 

i 350 

41 

10-3 

4 

21 

0 

67 

9 

71 

5 

20 

8 

, 185 

22 

IOC 

5 

8 

0 

22 

2 

29 

0 

12 

5 

' 71 

7 

8'9 

6 

10 

1 

31 

0 

32 

1 

9 

3 

82 

5 

5*7 

7 

4 

0 

37 

1 

II 

0 

2 

1 

54 

2 

3-0 

8 


0 

19 

1 

9 

0 

1 

0 

30 

1 

2*7 

9 

31 

0 

32 

1 

15 

0 

0 

0 

78 

1 

1-2 

10 or ) 

133 

1 

88 

4 

37 

1 

3 

I 

281 

7 

2-4 

more J 











Total 

Tal 

T 

488 

33 

412 

17 

o 

51 

45 

1801 

102 

5-2 


Duration of the Attack {Table 2?).— This tabic emphasizes the accepted 
fact that operations from the third to the fifth day carr\' a high mortaliti’. The 
mortality of operation on the first day is almost negligible (1-1 per cent) , 
on the second da)-- it is appreciable (2-S per cent) ; from the third to the fifth 
day it is lamentable, being 10-2 per cent for this period. After the fifth day 
we find the mortalitj' dwindles as the duration of histori' lengthens. 
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The most important factor ivhich determines this high mortalitj' of tliird 
to fifth day operations is the resistance of the patient, n-hich at this period 
is at its lowest ebb. Natural immunity' to the infection has been exhausted, 
and acquired immunity has not yet been established, i.e., the patient is in 
the ‘negative phase’. Unnecessary operative interference at this period is 
obviously dangerous. Operative manipulations and the exposure of fresh 
surfaces and planes to infection accelerate the absorption of toxins at the 
period when the patient is unprotected and least able to deal with them. 

Thyroid surgerv furnishes an analogous condition ; operative manipu- 
lation causes temporary hyperthjToidism, and hence a quiescent period is 
chosen for surgical interference. Again, during the war it was common 
experience that operations which had to be performed on the neces- 
sarily badly infected wounds soon after infliction caused exacerbation of 
to-X-Tmia. 

Delayed treatment allows the resistance of the patient to be re-established, 
and, c^’cn if an abscess forms whicli can only be opened without removal of the 
aijpendix, the mortality of the two-stage operation, i.e., opening the abscess 
and the subsequent clean apjjendicectomy, is substantially lower than opera- 
tion during the dangerous period. Also, if localization is occurring at this 
period, however gentle operative interference may be, or however carefully 
packing is inserted, the earh' protective adhesions are easily separated and 
general peritonitis may result wliere only a local infection was originally 
present. 

It is perhaps particularly in cases of general peritonitis that delay is 
valuable. However little manipulation is attempted in operation during the 
dangerous period, sueh manipulation aceelerates hunphatic and venous absorp- 
tion. so that toxins are suddenly absorbed when resistance is at its weakest. 
Tlie rightly-condemned jirocedure of evisceration and extensive cleansing of 
the general peritoneal eavity jiroduced acute toxsemia which was euphemized 
by the term ‘shock’, and operation in cases of general peritonitis causes toxic 
absorption in j)roportion to the amount of interference. 

It is well known that cases of ascitic tuberculous peritonitis readilv 
rcsj)ond to lai)arotomy, as in these cases intra-abdominal tension is thereby 
diminished and the lymphatic and vascular channels are encouraged to dilate ; 
hence antibodies flood the affected area. This argument is quite fallacious 
when a])])licd to cases of acute peritonitis : operation promotes h\'penemia, 
but there arc no antibodies in the blood : the actual result is that toxins are 
swc])t away before jircparation has been made for their reception. 

Cases of acute gei\eral peritonitis should be treated on similar lines to 
an acute ecllulitis. In this condition it was formerly the custom to make 
free incisions into the brawny area, a line of treatment now superseded by 
conservative measures which allow infection to localize, and if abscesses occur 
these are subsequently opened. Similarly, general peritonitis should be given 

the ojqiortunity to subside, and any local collection of pus — e.g.. in the pelvis 

is dmined if tox.'cmia ensues. 

If tenqwmry measures can be succcssfullv emploved. the patient’s resis- 
l.ancc slowly increases ; this is rcflecteel in fable B. in which it is seen that 
tlic mortality decreases as the histor\' lengthens. 
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Age of Patient (Table C).— It will be seen from Table C that the majority 
of cases of acute appendicitis occur between the ages of 10 and 30. the number 
in this series being 1290, or 67-5 per cent, occurring during these two decades. 
Suermondt,® in a series of 513 cases, found that 41-3 per cent occurred 
between the ages of 16 and 25. Flint^ surmises that in young girls the onset 
of menstruation maj’^ predispose to inflammation of the appendix, and that 
this is particularlj' liable to occur at the onset of a period. 


Table C. — Comp.iViitsok of ^Iortalitv an-d Age. 


Age 

Delated 

Cases 

ISFLiMMATIOS- 
LIMITED TO 
ArrES"DIX 

Local 

PERrroxrn? 

Localized 

ABSCESS 

. 

Oexeral 

PERrroxms 

Total 

Mop.iAirrr 


Eccoy’d 

Died 

Eccov d 

Died 

Recov’d 

Died 

Recov*d 

Died 

Recov'd 

Died 

Rocov’d 

Died 


0-10 

27 

2 

.51 

1 

41 

T 

49 

3 

31 

15 

199 

30 

Per cent 

13*1 

11-20 

132 

3 

281 

2 

172 

10 

107 

5 

07 

22 

759 

42 

5-2 

21-30 

93 

2 

189 

1 

131 

0 

79 

2 

39 

4 

531 

15 

28 

31-10 

41 

3 

G9 

1 

o7 

1 

38 

1 

28 

1 

233 

8 

3-3 

41-50 

32 

2 

28 

0 

21 

2 

41 

2 

9 

3 

131 

8 

5'T 

Over 50 

4 

0 

9 

1 

10 

2 

17 

2 

0 

2 

55 

7 

11-3 

Total 

329 

12 

027 

G 1 

CO 

c? 

29 

331 

10 

183 

47 

1908 

110 

5-4 


With regard to prognosis, the mortality is highest during the first decade. 
Several factors combine to this end. Minor gastro-intestinal disturbances arc 
common during the early years, being chiefly due to injudicious or illicit diet, 
and hence an acute appendicitis presenting similar initial symptoms is treated 
as the minor ailment. Thus skilled advice is only sought alter the failure 
of household remedies, Avhich usually consist of laxatives or purgatives. These 
drugs merely cause intra-abdominal tm-moil. which may effccti^’cly jire^ent 
the infection from localizing or subsiding, especially when administered after 
perforation or gangrene of the appendix. 

Injudicious treatment by diet and drugs during the early stages of acute 
aj^pendicitis jwobably explains the failure to subside in many cases in vhich 
delayed treatment is unsuccessful, and frequently the history of such cases 
supports this view. Children are commonly the unwilling recipients of tliis ener- 
getic treatment, the deleterious effect of which is reflected in the mortalih list. 

Again, the age and intelligence of young children naturally handicajis 
them in expressing their symptoms, and this may lead to symptoms Ijcing 
missed in the early stages, and the inadequate history may cause errors in 
diagnosis, so that inapproj^riate incisions may be made by the surgeon. 

Finally, the resistance to infection is less pronounced at the tvo extremes 
of life, which is suggested by the fact that delayed treatment, though valualjlc. 
is not as uniformly successful in young children as in those ol maturcr }cars. 

The second decade carries a higher mortality than the tliird or fourth, 
which is again probably due to the fact that erroneous diagnosis am treat- 
ment are common during the early stages of acute appendicitis m childhood. 
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The fiftli decade shows a slight rise, and the mortality rapidly increases after 
50, due to the lowering of resistance associated with the declining years. 


Table D.— CojiTLiCATiONS Duuing Attacks (1803 Cases). 


SecondaiA' abscess 

52 

Subdiaphragmatic abscess 

9 

Faecal fistula . . 

. . 74- 

Pliletiitis 

. . 7 

Intestinal obstruction . . 

19 

Parotitis 

I 


Pulmonarj' complications — 

Empyema . . 2 

Pleural effusion . . 1 

Pleurisy . . . • 3 

PulmonaiA' embolism 1 


(Seeondarv' abscesses were associated on one occasion with a fa;cal fistula, and on 
two occasions with intestinal obstruction.) 


Total : ICO in ICC psiticnts ; i.e., 9-4 per cent of cases presented one or more 

complications. 


Complications {Table D ). — I have previously analysed the complications 
occurring in acute appendicitis, and the addition of the cases for 192.3 support 
the conclusion already drawn. Two points may be briefly mentioned ; — 

1. The incidental complications occurring in all the cases treated on 
delayed lines amounted to 6-7 per cent, compared with 11-9 per cent in cases 
subjected to immediate operation. One also would imagine that sequelaj — e.g., 
ventral hernia, adhesions, etc.— would show an even greater disproportion 
in these two groups of cases. 

2. Complications following drainage through a gridiron incision still show 
a marked increase over complications following stab drainage. This drainage 
may be cither suprapubic, or in tlic loin, or a combination of these two routes. 


SUMMARY. 

1. 'When cutaneous hyperasthesia has disappeared in a case of acute 
ai)i)cndicitis. delayed treatment will usually allow the infection to subside. 

2. A. tentative period of delay docs not adversely influence the prognosis, 
and, combining all cases treated on delayed lines, the mortality, as compared 
with cases operated on immediately, is nearly halved. 

3. Delayed treatment is less uniformly successful at the two extremes of 
life : in children partly because jjurgatives are freely administered, and in 
botii cases because resistance to infection is low. 

V. The mortality of cases subjected to operation is notoriously high from 
the third to tlic fifth days, and especially at this period should delaved treat- 
ment be given a trial, so that the patient's resistance may be re-established. 

5. Incidental complications in cases operated on immediately are approxi- 
mately three times as common as in delayed cases. 

C. Tlic delayed treatment can only be applied satisfactorily under hospital 
conditions, when a rigid routine can be strictly enforced. Constant obser- 
vations must he made regarding alteration of local signs and changes in the 
general condition of the jiaticnt. 
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ASEPTIC RESECTION OF THE INTESTINE. 

By SETON PRINGLE, Dublin. 

The perfect method of performing intestinal anastomosis has yet to be 
evolved. There are still considerable differences in the details of tlie tech- 
nique employed by different siu’geons. Indeed, there is divergence of opinion 
even yet on such an essential matter as the relative advantages of end-to-end, 
lateral, and end-to-side anastomosis. We are all agreed, however, that the 
chief danger of the operation lies in the risk of infection, and in the endeavour 
to overcome this pi’imaiy risk many efforts have becTi made to perfect an 
aseptic technique, and accounts of some of these have appeared in the medical 
journals from time to time. 

Halsted^ described a method of colectomy which he employed on dog.s 
in forty-seven consecutive experiments without a single failure. He closed 
the ends of the colon which were to be united by a purse-stidng suture of silk, 
and approximated the closed ends by a single row of mattress sutures, com- 
pleting the operation by puncturing the complete diaphragm thus formed 
by means of a special guarded knife ivhich he introduced per rectum and 
which, by means of a long flexible metal handle, he was able to pass up the 
large intestine to the ileocrecal valve if necessary. He has shown that the 
internal shelf or partial diaphi’agm which was left by his procedure rajiidly 
unfolded, and that, if unfolding was not complete, at an}’- rate no serious 
obstruction occurred. 

In another paper Highsmith^ described a somewhat similar jiroccdure ; 
but he closed the ends of the bowel which he was about to unite by a strand 
of silkworm gut thrown round the intestine in the groove left by the ajijilica- 
tion of a narrow crusliing forceps. The strand of silkworm gut was held m 
a special ‘loop clamp’ which is very similar to a nasal polypus snare, the 
bowel being controlled by the loop of silkworm gut just as the base of a 
polypus is held bj^ the wire loop of the snare. He then appro.ximated the 
closed ends, and united them bj^ a row of mattress sutures until onl)' a small 
gap remained through which the shanks of the loop clamps passed. Hie 
loops of silkworm gut in the clamps were then cut and the clamps ndthdraivn, 
the lumen of the intestine being thus re-established. The operation was 
completed by a stitch or two closing the small aperture left by the withdraual 
of the clamps. 

The work of these two men was experimental, and there is no report of 
cither method having been tried on the human subject ; but, in a recent 
number of the British Journal of Surgery, Fraser and Dott^ reiiortcd a 
method almost identical with that of Highsmith. They carried out a numi)er 
of experiments on dogs, and, satisfied with the results, .successfully adojitci 
the method in two cases of colectomy for cancer of the colon. I'' 
experiments they confirmed Halsted’s finding that the internal shel c 



ASEPTIC EESECTIOA- OF THE IHTESTIHE 239 

bj' the operation rapidly unfolded, but in one patient they had subsequent 
trouble from persistence of this shelf — trouble which they ascribed to exces- 
sive infolding of the bowel. 

I have recently employed a method similar, but with several differences in 
detail — differences which I consider important and tending to perfect the 
method. 


STEPS OF TBE OPERATION. 

1 . The bowel is mobilized, the extent to be resected determined, and 
the main vessel at the apex of the V-shaped piece of mesentery to be excised 
is ligatured ; any other vessels along the lines of the V running up to the 
points of section of the intestine are secured, and the mesentery is then 
divided. 

2 . A large crushing clamp with blades 1 in. wide is applied to the 



n. of inte-tinenbovennd below t!ie eroivth </ cr L't-ht 

the two cntl^ of Wei to be united, d d. 

Cl uKit" coiitmlhiii; the t'ntl* oi the *ej»nieut to removeil, 

mtcNtiiic at the point above the growth selected for division {Fid. 172). The 
cnNlu'd imrtion close up to the proximal end of the intestine is caught with 
n.e but strong forceps (Fid. 172, c). The blades of this forceps arc 2^ in lontr 
'V u, wnic. with longitudinal serrations. The forceps is applied across 
tin intestine so that the tip rests Ji/.sf .Wwrf of the mesenteric attachment— 
it IS iinjiorlant tliat tlie tij) should not project bevond the margin of the 
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crushed intestine. When this forceps has been placed, the crushed segment 
of the bowel elose up to the edge of the portion to be removed is grasped in 
an ordinary heav 3 ^ straight clamp {Fig. 172, d). The intestine is then divided 
through the cruslied portion, the knife, as it were, shaving along the lighter 
forceps, and liquid carbolic acid is applied to the eut edge. The intestine at the 
site for division distal to the growth is simi- 



Fig. 173, — The placing of the first mattress 
suture closing the V gap in mesentery. 


Fig. 174. — Forceps approximated, 
first mattress suture tightened, ‘^second 
siittire in place. 


3. The edges of the divided mesentery are then united up to within an 
inch of the attachment to the bowel. The two light forceps controlling the 
ends of the intestirre are held iit 
apposition bj’^ atr assistairt. A rreedle 
carrjdng 00 chromic gut is passed 
through the two leaves of the meserr- 
tery bourrdirrg the triarrgular space at 
the attachment to the intestine, arrd 
then picks up the bowel wall J in. 
lateral to the forceps and close to the 
mesenteric attachment. The rreedle is 
carried across, and the bowel in the 
other forceps is sirnilarty iricked up ; 
the needle then emerges through the 
two leaves of the mesenter)’- on the 
side opposite its original insertion {Fig. 

173). This stitch when tighterred closes 
the mesenteric gap, and buries the tip 
of the forceps in a gutter of irrfolded 
intestine {Fig. 174). A series of mat- 
tress sutures, each penetratirrg to the Pig. 175 .— Row cf mattress sutures completed, 
submucosa, are then passed, burjdng 

the forceps from either side, so that when completed the only place where 
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the serous coats of the intestine are not in contact is at the point of emergence 
of the forceps {Fig. 175). Another layer of continuous or interrupted sutures 
is applied to approximate the intestine further, and, finally, the clamps are 
loosened and uithdrawn and the small gap thus left sutured. When the 
suture line is completed, if the intestine is picked up between finger and 
thumb so that one lies above and the other below the line of anastomosis, 
a free opening will be found to exist between the two segments {Fig. 17C). 

The similarity between the above method and those already reported 
is obvious. In some details — -such as the method of suture — they are practi- 
callv identical ; but there are two points of difference. First, the bowel is 
divided tlirough a prerdously crushed portion, so that the mucous membrane 
is never exposed and the risk of infeetion is thus reduced to a minimum. 
Halsted and Highsmith cut through the mucous membrane so that a cuff of 
it is exposed distal to the encircling ligature, while Fraser and Dott divide 
the bowel outside the grasp of the crushing clamp. Halsted has shown con- 
clusively that infection of tlie peritoneal coat round the anastomosis delays, 
or may even prevent, the unfolding of the internal shelf formed in this method 
of anastomosis ; and so. apart from any risk of gross infection, it is essential 

that every possible care should be taken to 
avoid even the slightest chance of contamina- 
tion. In the second place, I think the use 
of the clamp as opposed to the use of en- 
cireling ligatures lessens the possibility of 
permanent internal shelf-fomiation, as the 
infolding mattress sutures can be placed 
senfadon'ofTong"S“sectiorof much closer up to the damp than to the 
nnnstomosis. encircling ligature. Another advantage of my 

method is that no special instrument such as 
Halsted's knife, Highsmith's ’loop clamp’, or Fraser’s ‘ligature guillotine’ 
is needed. 

The cliief criticism that is likely to be directed against this method is 
the fact that mucous membrane is not sutured to mucous membrane. The 
experimental work carried out by those workers already referred to showed 
conclusively, I tliink, that Suture of the mucous membrane was not necessarv 
either for immediate union or final repair. Schoemaker,-* however, employs a 
technique in which he makes a circular incision round the intestine through 
the serous and muscular coats and turns back a cuff of these layers, thus 
leaving a tube of intact mucosa on which he places two small clamps close 
together, and divides the intestine between them. Hadiiff removed the 
desired segment of the intestine, the two ends still closed by' the clamps are 
apjn-oximated. and end-to-cnd union is made with an inner sero-musculo- 
mucous and an outer sero-muscular layer of stitches. The controlling clamp 
IS removed as tlie last stitch of the inner layer is tied, and thus the'anasto- 
mosis is completed without the lumen of the bowel having been opened during 
the operation. There seems to me a distinct possibility' of infection from 
very slight errors in his technique. First, in making the circular incision 
and m turning back tlie sero-muscular cuff the mucous membrane mit^ht 
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conceivably be opened ; and, seeondly, in eases wliere the bowel above the 
obstruction is dilated and thin, it must be extremely difficult to take up the 
mucous meinbrane witii the deeper stitch without penetrating the Jumen or 
even producing small tears. It would appear therefore that Schoemaker’s 
method introduces certain complications and risks to gain an object which 
expel imental and clinical work has shown to be unnecessary. 



Fig. 177. — Result of bnriuin enema four ■weeks after resection, demonstrating* absence of 
obstruction. The site of anastomosis is indicated liy the arrow. 


I lla^'e carried out my methed in three cases, of which short notes are 
appended. In each the time of operation was shorter, the hsemorrhage less, 
and the risk of infection enormously diminished, as compared with other 
methods. In each the immediate recovery was excellent ; none of the 
i;)atients had the slightest sign of local or general infection, and convalescence 
in all three was remarkably smooth. 
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CASES. 

Case 1. — A. AV., male, age 62. Admitted Mith subacute intestinal obstruction. 
After five days' preliminary' treatment tvitb purgatives and encmata. the abdomen 
■\vas opened and a cancer of the iliac colon resected, end-to-end anastomosis by the 
method above described being carried out. The operation was completed by 
performing a ca;costomy. Convalescence was quite uneventful, the caicostomy 
gradually contracting, and the bowels moving per reettim three weeks after the 
operation. The X-ray (Fig. 177) demonstrates the absence of any obstruction, 
though the site of anastomosis is indicated. 

Case 2. — M. L., mate, age 52. Admitted complaining of diarrhoea for past year. 
The middle two-thirds of the transverse colon were obviously filled with a flccal 
mass : there was also a hard, nodular tumour to be felt in the right iliac fossa. ith 
purgatives and cnemata the colon was emptied, and five days after admission the 
abdomen was opened. It was then found that there was a cancer of the cfficum. 
with a second pedunculated tumour of the transverse colon. The small intestine 
was divided G in. above the ileocjccal valve, the colon was resected to within a few 
inches of the splenic flexure, and end-to-end anastomosis of the small intestine 
to the colon carried out. The bowels moved per rectum on the fourth day, and 
convalescence was quite uneventful. IMicroscopical examination showed that both 
tumours were carcinomatous. 

Case 3. — J. J., female, age 52. Admitted with subacute intestinal obstruction. 
.As enemata failed to relieve, cacostomy was carried out. Twelve days later the 
abdomen was reopened and a cancer of the splenic flexure resected, end-to-end 
anastomosis being performed. In this case also convalescence was unintemipted, 
apart from the fact that some pouting of the mucous membrane took place through 
the ea:cal opening, and a plastic operation was required for its closure. Followng 
the latter operation the action of the bowels was normal, liquid paraffin being the 
only aperient needed. 

Soie. — A fourth succe.ssful resection of the colon, tvith end-to-end anasto- 
mosis of the ileum to the transverse colon by this method, has since been 
]ierformed. 

I wish to express my indebtedness to Dr. E. C. Smith for the drawings 
which illustrate this paper. 
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POLYCYSTIC DISEASE OP THE KIDNEYS. 

{Congenital Cystic Kidney.) 

By ROY F. YOUNG, Glasgow. 

This disease is ciiaracterized by the presence of multiple c}’^sts in the kidney 
substance. In the great majority of cases both kidneys are affected. That 
this condition can no longer be regarded as a pathological curiositj' is proved 
by the numerous illustrative contributions on the subject in the medical 
pi’ess within the last fifteen years. The following five cases, seen within the 
last five 3 ''ears, pro\'ide additional evidence. 

Case 1. — J. N., male, age 52. Admitted to hospital in Maj% 1919, complaining 
of pain in the right flank. For two years he had suffered from a dull, gnawing pain 
in the right lumbar region, and increasing unfitness for work, but no noticeable loss 
of weight. After admission a tumour of the right kidnej' was discovered, and the 
kidney was removed. This proved to be a cystic kidnejL I did not see this patient 
till five days after operation, bj’ which time urmmic sj’mjJtoms had developed, with 
hiccup, drowsiness, and scanty output of urine. The left kidney was enlarged, 
elastic, and movable. Tlic patient died thirteen days after operation. 

A post-mortem c.vamination showed the left kidney to be enlarged and C 3 'stic, 
wth little normal tissue between the cysts. There were no changes in the liver, 
nor anj' other evidences of developmental defects. Nor was there any historj’ of 
similar disease in the familjL 

Case 2. — F. W., male, age 36. Admitted to the Western Infirmarj', Glasgow, 
in Januarjs 1922. Seven j’ears previously, he states, he received a blow on the left 
flank, which was followed bj’^ hmmaturia of six daj's’ duration. Two j’ears later he 
had another attack of h.-cmaturia. On neither occasion was there any pain. His 
next attack was four weeks before admission, when the amount of blood passed was 
large, and was accompanied bj’ a sharp, stabbing pain in the left side. His previous 
healtli was good ; the family liistory negative. A large elastic tumour could be felt 
in the left lumbar region, but the right kidnej’^ could not be palpated. The liver 
was not enlarged, but the superficial venules over the lower hepatic area were 
dilated. Urine : 1020, acid, large amount of blood ; the microscopic deposit 

showed red blood-cells onlj'. Blood urea : 41-1 mgrm. On cystoscopic examination 
the bladder was found to be healthj-, the right ureter normal, but blood was coming 
from the left ureter. Two doji’s later, as the hsemorrhage was increasing, the kidnej' 
was exposed from the lumbar route, and a large polj'cj'stic kidnej-, free from adhesions, 
was found. On account of the luemorrhage the kidnej- was removed. Tlie kidnej 
measured 6|- by 3-|- in. To the naked ej-e the normal kidnej- tissue was replaced 
entirelj- bj- cj-sts ; the pelvis was distended with blood. 

After operation the amount of urine passed in twentj--four hours, Avhich had been 
within normal limits, fell, varying from 10 to 30 oz. He also developed a persistent 
hiccup which lasted for sixteen daj-s. Bj- the eighteenth day the urine reache 
normal limits, and when he left hospital, five weeks after operation, it A _ 
between 50 and 60 oz. Two daj-s prior to leaving hospital the urine was acid, 101 , 
no albumin or blood ; a few hj-aline casts were seen by microscope. The blood urea 

was 54-9 mgrm. . j 

He reported in March, 1922, about ten Aveeks after operation. He liad put on 
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one stone in weight. At the end of April he was feeling well, but felt an occasional 
dull achinir in the right loin. The lower pole of the right kidney could now be 
palpated, but was not tender. Urine : 1025, acid, no blood or 
about 40 oz. in the twenU'-four hours. Blood urea : 4G-3 mgrm. Reported in 
March, 1923. Had kept well, was well nourished and was not losing ''etht. mn 
been at work for ten months. Lower pole of right kidney palpable, but felt firm, 
and of normal contour. Blood urea, 38-7 mgrm. ; urea concentration, 2-3 per cent ; 

urea concentration faetor, 45. ..... - j i 

In Februaiy, 1924— two years after operation — ^his health remains good, he is 
able for full work, is not losing weight, and does not suffer from pain or discoinfort. 
The kidney has not increased in size, and the urine is healthy, about oO oz. being 
passed in the twenty-four hours. 

In this case it appears reasonable to suppose that the cystic disease nas 
unilateral. 

Case 3. G. E., male, age 36. Admitted to the Western Infirmarj', Glasgow, 

in November, 1922, ivith a liTstoiy of oeeasional attacks of hicmaturia of five years’ 
duration. In June, 1917, wliile on active service in France, he had his first attack 
of haimaturia, for which he was treated in hospital as a case of nephritis. The ne.vt 
attack was in 1919. There were subsequent occasional attacks of hematuria, the 
bleeding lasting for two or three days. In September, 1922, during another attack, 
the left kidney was found to be enlarged. 

He has never suffered pain on any occasion. 

Family histoiy is negative. 

On admission, a firm, elastic tumour was 
present in the left side, occupying the left 
lumbar and hypochondrial regions, and ex- 
tending forward into the umbilical region. 

The tumour moved rvith respiration, and 
could be pushed fora-ard from the back, but 
was not tender. The right kidney was also 
enlarged, but to a much less degree. Urine : 

1010, neutral, small amount of albumin ; on 
microscopic examination of the deposit a few 
pus-cells were found, but no red blood-cells 
nor organisms. The amount of urine varied 
from CO to 95 oz. in the twenty-four hours. 

Blood urea, 03 mgrm. ; urea concentration 
test, 1'2 per cent; urea concentration fac- 
tor, 10. On cj-stoscope e.xamination the 
bladder and ureter openings appeared quite 
healthy. diagnosis of bilateral polycystic 
disease of the kidneys was made. 

He was readmitted in September, 1923, 
for examination. In the interval he had 
been at full work as a platelayer, and had 
ke])t well. Both kidneys had increased in 
size. The blood-pressure was 170, but the 
heart was not increased in size. Urine : 

1010. acid, with a trace of albumin ; the deposit showed some pus-cells and triple 
jihosphatc ciystals, but no blood. The amount of urine in twentv-four hours was 
low for two days, but this was succeeded by a poh-uria of from 80 to 90 oz. Blood 
i wrea concentration test, 1-0 per' cent ; urea concentration factor, 
It-o. .An N-ray examination showed the diaphragm on the left side to be at its 
nonnal level. With a barium enema the descending colon was seen to be pushed 
well over to the middle line, while the ascending colon occupied its usual position. 

Readmitted m Januaty, 1924. He had been at his work until a fortnight 
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previously, -when lie had to diseontimie owing to a gnawing, jagging pain in the left 
side, whieh lasted two days hnt was not aeeompanied by hoematuria. A week later 
he suffered from a eomplete obstmetion of the colon for three days. He has been 
losing weight. There was an obvious further enlargement of the left kidney, which 
now reached almost to the umbilicus, and was visible on inspection. The right had 
remained much as before. Blood-pressure, ICO. Urine : 1007, acid ; no albumin ; 
triple phosphates, only, found in the deposit. Blood urea, 95-G mgrm. ; urea 
concentration test, O-O per cent ; urea concentration factor, 8-4. 

Mr. AValter Galbraith kindly undertook the pyelography of the kidneys. That 
of the left kidney, whieh is here reproduced {Fig. 178), does not show any definite 
characteristic, Avhilc it was found impossible to get any clear shadow on the right 
side, possibly on account of pressure on the pelvis. 

As the left kidney, on account of its bulk, had threatened on occasions to cause 

intestinal obstruction by pressure on 




, ( ' 


■^4— - 


I' 




: ^ ^ ^ the descending colon, it was decided 

■ to attempt to lessen the bulk of the 

. /iSy-' i kidney by operative means. Under 

local anscsthesia the organ was ex- 
, S jjosed through the abdominal wall 

X*'' f. , S where the tumour was most promin- 

/ / (V/'x ent. This portion of the kidney, at 

/ ijifl' , ' V , its lower pole, was incised, and about 

/ .If , BpJv'n’jfY ^ were evacuated. This 

/ . ’i ' A 'T t . fluid had all the appearances of altered 

\ I contain urine. 

'^‘^Scs of the incision in the kid- 
” .^vere sutured to peritoneum, and 

^ T•■ the cavity packed through this. He 

^lL\. ..'.'f: made an uninterrupted recovery, but 

^ the cavity still requires packing. His 

' - -- ^ "■> general health is good. 

,» On examination of the specific 

J. > . . Vv.. u \ ' ■' gravity of the separated urines, that 

'"1' ■ ■ from the left— and more extensively 
' -w affected— kidney was between 1000 

\\'V . f and 1005, while that from the right 

V' was between 1005 and 1010. 

/f.; Case 4.— Mrs. B., age 52. Admit- 

r X:;,,. ' ■ .'j^r/ , lejj to the Royal Alexandra Infirmarjx 

— I —*-"- — i Paisley, in March, 1923, with a swell- 

1 ■ in<r in the left side of the abdomen, 

which had first been observed two 
I years previously, but had caused 

I ! A neither pain nor discomfort. It had 

. • crradually increased in size, and on ad- 

Fio. 179.— Photograph of kidney removed m » . . j complained of an aching, 

4. Each square of the background measures mission P 

wS=sf "utL She was up. There was 

some frequency of micturition, small quantities of ™ anmexia, and 

was some discomfort after food, with ^nd movable, but the right 

loss of weight. The left kidney was enlarged, el^tic, a 

kidney was not enlarged, nor was there any enlar em ° pus-cells, a few red 
acid, with a trace of albumin. In the f P/^'^uceVation test, 2 per 

blood-cells, and scanty hyaline and granular casts, barium enema the descending 
cent. X-ray examination was negative, but "™i ^ fiddle line. On cystoscopic 
colon was seen to be pushed inwards be healthy, 

examination the bladder and ureter openings were seen 


:A’ M 


Fig. 179. — Photograph of kidney removed in 
Case i. Each square of the background measures 
on© inch. 
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At operation the kidney was exposed tliroiigh the abdominal route, and was 
found to be cystic. The right kidney was examined by palpation, and appeared 
to be normal in size, shape, and consistency. The left kidney was removed. 

Report on kidney by Dr. Hannay (Fig. 179) : Weighs 13 oz. ; irregular shape, 
measuring Gi by 4 in. at upper pole, by 1 in. at lower pole. It is solid in the central 
part, and eystic at eaeh end. The ureter is not dilated. The renal arterj- is smaller 
than normal. On section there is a spherical, encapsided cyst, 3 in. in diameter, 
at the upper end, and a sausage-shaped cyst, 2.1 by 1 in. at the lower pole, with a 
small amount of kidney substance in front of each, and a larger quantity' between 
them. There is no dilatation of the pehis. There are about a dozen smaller cysts 
in the remaining kidney tissue. There is recent extravasation of blood in the adipose 
tissue surrounding the peh-is. The fluid in the two large cysts measures 0 oz., 
and resembles urine. 

Report on microscopical ap- 
pearances (Fig. 180) : There are 
a number of small cysts in the 
eorte.x and medulla, some of 
tliem gi\'ing rise to a certain 
amount of compression of the 
adjaeent renal tissue ; these 
cysts are lined by a single layer 
of flattened cells. The cortieal 
epithelium shows some degen- 
erative cliange, chiefly fatty. 

In places there is a slight in- 
crease of interstitial tissue. The 
blood-vessels are not abnormal. 

This patient made an un- 
interrupted recoverj-, and left 
the hospital a month after opera- 
tion. The urinarj- output, which 
had been low, remained so after 
operation, averaging 20 oz. in 
the twenty-four hours. 

In November, 1923, she was 
readmitted, complaining of pain 
in the right side of an achinsr 
character, also of frequency of 
micturition, and a scalding pain 
during the act. For the past 
three months she had suffered from headache and defective eyesight, and had 
noticed a jiulTmess under the eyes in the morning, and some swelling of the leers 
at night. The right kidney was enlarged, movable, but not tender. Urine : 1014. 
acid, with distinct albimiin ; deposit showed pus-cells and organisms which, on 
culturc. proved to be B. coli. She left hospital much improved under treatment 
with bicarbonate of soda. 

In Febnian-, 1924, her condition was satisfactorj-. She was fit to carrv on her 

'^'rri ’'°i* was the same as on pre\-ious 
admission. The kidney apparently had not increased in size, but felt somewhat 

irregular. l-Tme ; 1004, acid, with a trace of albumin ; no pus, casts, or oremnisms 

were found. (Edema of the eyes was still present in the morning. ^ 

In this case it is impossible to say if the right kidney has undergone 

cystie changes. The enlargement may be due to In-pertrophv, but'’ the 

irregularity is suspieious. 



Fig. iso. — S ection (X-iO) tlirough pvramidal portion 
of kidney in Case 4, showing one small cyst and portion 
of another. 


c --Admitted to the Western Infirmaiv- Glasgow 

m September, 19_3, complaining of attacks of luxmaturia of five months’ duration! 
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In 1917, ivliilc m the amiy, lie was treated for nephritis. Apart from this his 
previous hcsolth had been good. The family historj- was negative. Durinir the 
liist two years he has gradually been losing weight. Five months ago he had an 
attack of haematuria, and since then he has had occasional similar attacks At 
no time was there any pain. 

Both kidneys were found to be distinctly enlarged, elastic to the touch, and 
movable, the right kidnej- being larger than the left. The liver was not enlarged 
and other developmental defects were not present. The heart n-as not enlarged ■ 
blood-prc.ssure, ICO. Urine: lOlG, acid, with trace of albumin; the deposit 
contained a few pus-cells. The output of urine in the twenty-four hours varied 
between 40 and 70 oz. Blood urea, 26-4 mgrm. ; urea concentration test, 1-7 per 
cent ; urea concentration factor, 49. On cystoscopic examination the bladder was 
seen to be healthy, and urine was coming from both kidneys. 

Tlie diagnosis was made of bilateral j^olycystie disease. I have not been 
able to get in toucli with tliis patient sinee. 


PATHOGENESIS, 


The eause of tlie formation of tliese cysts has not yet been established, 
but se'V'eral explanatoiy hypotheses have been advanced. The earliest is 
that of 'S'^ireliow, wlio belie\'ed that the condition was due to an inti’a-uterine 
obstruction of the kidney tubules bj’’ uric acid and lime infarcts. Sub- 
sequently he considered that it was due to an intra-uterine papillitis, produced 
bj’’ the uric acid and lime infarcts causing atresia and obliteration of the 
collecting tubules.^ His opinion was based on the presence of a round-celled 
infiltration with accompan3dng interstitial nephritis and atresia of the jiapillie. 
Thi.s explanation is no longer accepted. It has been pointed out that these 
inflammatory changes are a result, not the cause, of the C3’st formation, “ a 
r'ieu' u'hich is supported b3'^ the greater density of the sclerosis round the 
larger than round the smaller C3'sts ; also, as Tow points out,^ maiw cases 
of c3'stic kidne3" ha^'e been reported in which papillitis could not be demon- 
strated. Virchow’s explanation also fails to explain the developmental 
defects which are -met with, apart from the kidne3’'s, in man3'' of these cases. 

The most attractive h3ipothesis, and the one which receir'es most support, 
is that of Kuster, rvho attributed the C3'’st formation to an ii’regular congenital 
development of the kidne3’'s. The ureter arises as a tubular diverticulum 
from the Wolffian duct, and from the ureter are developed the pelvis and 
collecting tubules of the kidne3'. The uriniferous secretory tubules, on the 
other hand, are formed in mesoderm, known as the metanephric cell map. 
As the collecting tubules grow out into the developing kidne}', the3'^ acquire 
connections with the uriniferous tubules.® Failure to establish a junction 
between these tubules would result in the formation of c3^sts within the 
uriniferous tubules. In the records of the post-mortem examinations of the 
Ro3ml Hospital for Sick Children, Glasgow, there is an interesting case o 
congenital absence of one kidne3'’, which rvould a2rpear to corroborate t its 
rdew of these C3ists : — 


No. 887. Male infant. Imperforate anus and h 5 ipospadias. On 
the kidney is in its normal position, but larger than normal. On • 

kidney is absent, also the ureter and renal vessels. In place of the kid 03 
small C 3 ^stic mass. 
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A possible explanation of this may be that the metanepliric cell mass 
■was formed, but, owing to the failure of the Wolffian duct process to develop, 
cystic dilatation occurred in the embryonal structure. 

The presence of liver cysts and other congenital maldevelopments 
associated with many of these cases serves to strengthen this Aew ; also the 
history of hereditary polycystic disease in some families. If this view of 
congenital development be correct, it is difficult to understand why the disease 
should be commoner in the middle-aged than in the young, unless one con- 
cludes that the cysts remain latent in youtli, and, with the advent of age, 
commence a gradual increase in size, at a time when more stress is thrown 
on the kidneys, whose power to respond is diminishing, jMcKinlay, agreeing 
with their congenital origin, believes that such cysts may remain quiescent, but 
that, when present in sufficient quantity' to stimulate hyperplastic compensa- 
tory change in the renal parenchyma, the lesion will be a progressive one.-* 

A third hypothesis, which has received considerable support, suggests 
a neoplastic origin of the cysts, of the nature of a multilocular cystadenoma. 
Brigidi and Severi, in 1S70, formed this opinion because of an increase in the 
number of layers of epithelium lining many of the cysts, the presence of epi- 
thelial sprouts with surrounding connective tissue from the walls of the tubules, 
and a pseudo-papilliferous formation on the inner walls of many of the cysts.^ 
Against this it has been pointed out that similar epithelial changes were found 
by Busse to be present in all embryonal kidneys. Also, the changes such as 
described above are not constant, the epithelial elements frequently being 
diminished and replaced by connective tissue. 3IeKin]ay considers that pro- 
liferation of the epithelial lining of the tubules, even attempts to form new, 
possibly atypical, tubules, may be evidence of compensator}- effort by the 
healthy parenclumia of an organ whose efficiency has been handicapped by 
malformation.^ 


POSSIBLE ETIOLOGICAL FACTORS. 


Certain factors, common to a number of cases cited in the literature, 
help to throw some light on tliis condition. 

Heredity. — It would appear to be unusual to find a family history of 
polycystic disease, but there are undoubted authentic cases on record. 
Eisendrath® found one family in which five members had this disease. Tow 
cites Dungar for several examples : Virchow’s case of four children of the 
same motlier in all of whom polycystic kidneys were found ; five children of 
another mother ; a father, son, and nephew ; and a father, son. and sister, 
with symptoms in other children of the same family.^ 

Age.— Clinically the disease is met with at two periods of life — in infancy 
and middle life. The occurrence in infancy is rare, and it is seldom found 
between infancy and twenty-one years of age. In the post-mortem records 
of the Royal Hospital for Sick Children, Glasgow, since 1915, out of a total 
of 1111 cases, there is only one case of polycystic disease of the kidnevs. unless 
the one mentioned above is included (Xo. 3S7). 


Xo. ,4S. Male, age 41 weeks. The left kidney shows consenital evstic mal- 
fomration It is increased in size to that of an adult Jddnev, and is converted into 
thm-wa led epts with clear or dark-coloured contents, and no tracrof 
intact k,dne> substance is found. The right kidney, liver, and spleen are health?. 

VOL. XU. — SO, nG. 1^ 
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Ballantyne mentions a case in which deli%-ery of the child at birth was 
obstructed bj'^ a renal tumour of this nature.® 

Sex.— It is generally agreed that this disease is commoner in females 
than males. In the cases reported here, four were males and one a female. 

Other Congenital Deformities. — There are numerous examples where 
polyc3^stic disease of kidneys is associated with other congenital deformities. 
Cysts in the lirmr are not uncommon ; Uloscliowitz^ estimates their association 
as 19 per cent, and Eisendrath® as 18 per cent of cases. Other deformities 
which have been noticed are hare-lip, cleft palate, spina bifida, meningocele, 
]i3’^pospadias, and cardiac defects. Bal]aht3me quotes a case of associated 
hydroceplialus,® and Thomson- Walker one of horseshoe kidney. In m3^ cases 
no associated deformities were discovered. In the post-mortem reports of 
the Hospital for Sick Children, mentioned aborm, though there are several 
cases of horseshoe kidne3% in none of them was there cystic disease. 

Bilateral Disease. — It is the exception to find the disease confined to 
one kidne3^ Kidd,® in coUecting 149 cases from the literature, found that 
9 w'ere unilateral — 6 on the left side and 3 on the right. 


PATHOLOGY. 

Tlie general naked-e3m aj^pearance of the kidnev, in the majorit3' of 
cases, is now well recognized. The kidne3'- retains more or less its normal 
shape, but is enlarged, in some cases enormousl3' so. The normal kidney 
tissue ajjpears to be replaced entirel3'’ b3'^ numerous C3'sts of variable size, 
giving an appearance of what has been described as ‘a bunch of grapes’. In 
other cases, such as Case 4 , a considerable area of normal tissue is retained, 
which, how'ever, shows numerous C3'sts under the microscojre. To the naked 
eye this specimen (Fig. 179 ) appx'oaches more closely the condition described 
as ‘large, solitary C3^st’ of the kidne3’’. It is very doubtful, however, whether 
the solitary C3’^st of the kidney should be differentiated from the pol3m3'stic 
kidne3^ ; in the majority of cases the presence of other c3"sts in the kidne3' will 
be found, and the origin of the C3^sts is probably the same in both conditions. 

The fluid contents of the cysts are not distinctive. The fluid is a clear 
straw colour, unless there has been haemorrhage into the C3'st, when it becomes 
blood-stained or dark brown. Albumin, urea, and various salts are present. 

The walls of the C3^sts are lined either b3’’ columnar or flat ejrithelium. 
In some cases this epithelium shows prolifei’ation, at times having the ap- 
pearance of intrac3^stic papillary growths ; in other cases, such as shown in 
Fig. ISO, this proliferation of ejrithelium is absent. In the earh'^ stages, as seen 
in this same sectioir, the neighbouring renal tubules are health3% and there 
is little increase of interstitial tissue. With the increase of the C3'sts there 
is corresponding increase in the interstitial fibrous tissue, with jrressure on, 
and gradual disappearance of, the renal tubules. 

SIGNS AND SYMPTOMS. 

By some authors three stages of the disease are distinguished : the 
latent ; the second stage, when the tumour is present ; and the urmmic. the 
latent period is variousl3" gir-en as from three to ten years. If the congeiu a 
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theon' of tlie causation be accepted, the length of tlie latent period must 
neceskrily be that of the age of the patient at which the first sign of disease 
was established. The first sign by which disease is detected is said to be 
the presence of a tumour. Of the five cases here reported, however, in three 
the first evidence of disease was haematuria, all three of whom were males. 
In the detailed reports of cases which I have come across, this fact seems to 
be borne out, that in men the first sign is haematuria, in women tumour. 
The possible explanation may be that, in women, a transient ha:maturia may 
be more readily missed, or may be attributed to other eauses. 

Premonitory Symptoms. — A careful investigation into the history of 
each case will generally furnish some evidence of renal insufficiency prior to 
the onset of haematuria or the discovery of a tumour, such as headache, 
nausea and loss of appetite, with increasing unfitness for work. Some patients 
liave recognized a progressive loss of weight. 

Tumour. — Onh’ by the discovery of a renal tumour is there any likelihood 
of a diagnosis being established. A bilateral enlargement of the kidneys 
makes the diagnosis practically certain. In the vast majority of cases the 
disease is bilateral, but one kidney is always in a more advanced stage than 
the other, in which it may not be easy to detect enlargement. In a few cases 
the disease is unilateral. The tumour feels elastic, but not fluctuant, and 
in some cases the irregular cystic protrusions on the surface may be detected. 
The kidney is not fixed. 

Pain. — This is not a constant feature, only about one-half of the cases 
complaining of pain. It is felt in the lumbar region, and is commonly of a 
dull, aching character, seldom sharp or stabbing. 

Hmmaturia. — According to some imters, ha;maturia is comparatively 
infrequent. Thonison-Walker, quoting Luzzato, puts it at 16 per cent, while 
Pousson found it in one-third of the cases.® It is probablj' much more 
frequent than this. In four of my five cases it was present. The hsematuria 
is intermittent, painless, and not severe. There may be long interi'als between 
attacks — as long as two years elapsing in one of my cases. Renal colic, due 
to clots, is conspicuously absent. In a few cases the haemorrhage mav be 
very severe, as in Case 2 reported here. In one case, reported by Rolando,® 
the hosmorrhage. which lasted two weeks, was so severe that the bladder was 
distended with clot ; and Eisendrath® states that the haematuria mav be so 
severe as to cause death. 

Other Urinary Changes. — The character of the urine is that of chronic 
interstitial nephritis, with a low specific gravity and an acid reaction, ilicro- 
scopic examination of the sediment may show a few hyaline or granular casts : 
red blood-corpuscles and pus-cells are not infrequently present. In the major- 
ity of cases, pohniria is present until the late stages of the disease, but this is 
iiot always so. There is little difference in the urine from the two kidneys, but 
I ullertoid® has recently drarni attention to an increased diuresis n-ith lower 
specific gravity in certain cases of renal disease; in two cases of bilateral 
cystic disease he found that in one the disease was more advanced on one 
side, and that the specific gravity of the urine from that side was lower. 
This is also true of Case 3, 

Renal Efficiency Tests. — There is not sufficient evidence as jet upon 
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Avhich to form a definite opinion on tliis much-debated question. Of my 
cases, only one, Case 3, has had the blood urea, the urea concentration test, 
and the urea concentration factor adequately worked out. Other renal 
efficieney tests have been ' discarded as unreliable. In this case the failing 
renal efficiency is corroborated by the tests. Case 2, according to the tests, 
developed an improved renal efficienej’^ after nephrectomy. 

X-ray Signs. — The ordinary X-ray plates of the renal regions have not, 
in my e.xperience, proved of any assistance in the diagnosis of this condition! 
The method of showing up the kidney by the introduction of oxygen into 
the surrounding tissues would doubtless be of assistance, but it is a method 
one would hesitate to employ in this condition. A barium enema will show 
if the colon is displaced towards the middle line, but where this is present 
the kidney can be palpated readily. 

Rolando® claims tliat, in cases where the right kidney is enlarged but 
it is difficult to define the condition of the left kidney, X rays will show 
the presence of an increase in size, “ The left kidney, when increasing in size, 
in place of growing downwards towards the iliac region, as oecurs with the 
right kidne}'^ owing to the resistance of the liver, enlarges upwards and dis- 
places the diaphragm upwards, so that the lowest border of the left lung, 
instead of corresponding with the level of the tenth rib, may lie at the level 
of the ninth, eighth, or even seventh rib”. This was a well-marked sign in 
two of his cases, in one of which it was corroborated at the post-mortem 
examination. Since reading his article I have investigated this in two cases, 
but in neither was the le\'el of the diaphragm raised, though in Case 3 the left 
kidney was greatl}'' enlarged. 

Pyelography. — Braascldi states that the pyelograph will identify the 
cj'stic nature of the tumour in over half the cases, “ The pelvic outline of 
bilateral cystic kidne}' is characterized by flattening of the calices, giving a 
general oval contour to the pelvis, in contradistinction to the retracted calices 
of the malignant tumour. Occasionally, however, a retraction of the calices 
may also be found -with the bilateral c}^stic kidney, but it is then broad and 
open and not slit-like or narrow Eisendrath has not found pyelography of 
much assistance. In the only case of those reported here in which pyelo- 
graphy was undertaken, nothing distinctive was found. 

Cystoscopic Examination. — This is only of value bj'^ reason of negative 
findings. The bladder and orifices of the ureters are healthy in appearance. 
In the event of haemorrhage, of course, the affected side will be discovered. 

Compression by Tumour on Surrounding Structures. — This has only 
been noticed in one case here {Case 3), where pressure caused obstruction of 
the descending colon. Rolando® quotes several authors ■who cite cases where 
the renal tumour caused obstruction of the ascending or descending colon , 
also a case of Glaser’s ■where iDressure on the common bile-duct resulted in 
death from suppurative cholangitis. 

Cardiovascular Changes. — These are dependent on the associated chronic 
interstitial nephritis, but ma)’- be present in infancy, as in Tow s case^ o 
a boy six weeks of age with great hjqjertrophy of the left ventricle. In 
Rolando’s six cases a transient hemiplegia occurred in three; and m 
McKinlay’s case^ the patient, age 30, was admitted with a hemiplema. 
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advanced arteriosclerosis of the aorta and vessels being found post mortem- 
It is common to find the blood-pressure higher than normal. 

Presence of Other Congenital Defects. — ^These were not present in any 
of my cases, but they have been observed by many writers and may help in 
arriving at a diagnosis. 

Uraamic Symptoms. — These occur in the terminal stage of the disease, 
and are common to all advanced renal diseases. 

TREATMENT. 

It is now universally agreed that operative interference, nephrectomy in 
particular, should be avoided in this condition. Case I offers sufficient proof. 
In the few cases where the disease is unilateral, nephrectomy would be the 
correct treatment, but absence of enlargement of the other kidney — even 
when examined bj' intra-abdominal palpation, as in Case 4 — is no proof that 
a latent cystic condition is not present. In Case 2 I had to resort to nephrec- 
tomy because the patient’s life was endangered by haemorrhage. From the 
subsequent history' of this case it would appear that the disease, very- fortu- 
nately, was unilateral. 

Apart from nephrectomy, less radical operative proceedings have been 
carried out. Fixation requires but passing mention. Rovsing has found 
puncture of the cysts to be of value in relier-ing pain. Thomson-Walker 
writes that nephrotomy with evacuation of the large cysts has been performed 
for pain, and may be tried in anuria. 3Iarion*2 has found a modified form 
of decapsulation successful for the relief of pain in three of his cases. The 
capsule is adherent to the walls of the cysts, but decapsulation may be carried 
out by snipping off tlie capsule uith scissors, thus opening up the superficial 
cysts, any outgroulhs from the walls of which are also removed. Balfour^^ 
carried out similar treatment in two cases uith the idea of reducing the bulk 
of the kidney. In both cases drainage was prorided for but proved unneces- 
sary. tVlule such treatment cannot be regarded as curative, it suggests a 
reasonable procedure for the relief of renal tension, as e\-idenced by constant 
aching in the lumbar region, and anuria ; also in cases where the actual bulk of 
the kidney may be causing obstructive pressure on neighbouring organs. As a 
general rule, however, operative treatment should be avoided, and the patient 
shmdd be treated on the same lines as in chronic interstitial nephritis. 
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WHITE MYELOMA OF THE RADIUS. 

T. II. BURLEND and D. J. HARRIES, Cahdiff. 

This case is interesting clinicallj^ as it shows tliat in children a graft of dead 
beef-bone gives much the same result as a living autogenous graft. 

The patient, a girl, age 9, fell on her right arm in November, 1921, 
and vas treated for a Colles's fracture; but as the swelling above the wrist 

did not subside, she was sent 
in January, 1922, to the 
out-patient department of 
the Rojml Infirmary. Radio- 
graphs {Fig. 181) taken on 
Jan. 25 show the myeloma 
involving the lower third of 
the radius. The growth ex 
tends downwards almost as 
far as the epiphysial line, 
and has aetuall}’^ penetrated 
its bony shell and invaded 
the periosteum in two places. 

OPERATION. 

On Feb. 3, 1922, the 
lower portion of the radius 
was removed, leaving the 
epiphysis intact. The peri- 
osteum was left in siht, 
invaded by the growth. A 
bone-graft of the size and shape shown in Fig. 182 was cut from an ox 
tibia the day before the operation, and boiled for half an hour before 
insertion. The upper end was pushed into the medullary cavity of the 
radius, as shown in the illustration, and the periosteum Avas sutured round 
the graft. The arm Avas bandaged on a splint until the skin sutures AA-ere 
remoAmd. It AA'as then put up in plaster. Fig. 182 sIioaa's the graft in sUii 
on the second day after the operation. Radiographs taken respectiA'ely tAvo, 
four, and fifteen months after the operation are shoAvn in Figs. 183, ISt, 
and 185. Fig. 185 shoAvs the graft completely absorbed and the radius 
restored. The radius is not groAving at the same rate as the ulna, and t us 
accounts for the radial dcAuation of the hand. 

The patient AA'as encouraged to use the fingers and thumb from the stai , 
and the plaster splint Avas discarded three months after the operation. 



Fig. 181. — Radiographs of the right lower forearm, 
anteroposterior and lateral views. At x and y the myeloma 
has perforated the thin bony shell. 


except at the tAA’o points AA’here it had been 
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Fio. 1S2. — Rndiogrnphs taken two days after the operation. The sopewhat pointed 
upper end of the bone-graft is visible in the niedullary ca\*ity of the radius. 
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IMoyenients were veiy little affeeted at any time, and now, in spite of the 
radial deviation of the hand, are praetically normal. It may he found 
necessary to remove a part of the ulna to compensate for the slow growth of 
, the radius ; but at present it is doubtful if the 



Pio. 184. — •Radiograph of the 
lower forearm four months after 
operation. K’ote the extensive 
callus. The remains of the 
bone-graft are darker in appear- 
ance than is the newly-formed 
bone. 


functional value of the arm could be improved 
by anjr operative treatment. 

MICROSCOPIC APPEARANCE. 

Our histological examination deals witlt : 
(1) The structure of the tumour itself; (2) The 
boundary zone between tumour and hone or tumour 
and marrow ; and (3) The marrow beyond the 
myeloid expansion. We shall describe the histo- 
logical features of these regions separately. 

1. Histology of the Tumour. — The growth 
appears to replace the normal marrow ; it con- 
si.sts of spindle cells each with an oval or elongated 
nucleus, and exhibits here and there throughout 
the myeloma, particularly numerous near the 
periphery, large giant cells. In the ordinary red 
mj^eloma the colour is explained by the presence 
of hajmorrhagic extravasations of large size and 
regions highly vascularized. In the white variety, 
extravasated blood and vascularized areas are of 
less frequent occurrence. The concentration of. 
the spindle cells is not uniform, a fasciculated 



Fig 185 — Radiographs taken fifteen months after operation. The regenerated loner tlii 
of hie radiul exhibits radial deviation. The bone-graft lias disappeared entirely. 
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appearance being observable ; in a groundwork of looseh^ scattered cells there 
appear to be areas of closely-packed spindle cells usually surrounding giant 
cells : the probable explanation being that spindle cells arise in the dense 
areas and invade those where there are few cells or none. No signs of mucoid 
degeneration are observable. Megakaryocj-tes ha\'ing a typical annular 
nucleus, and myeloc.\-tes normally present in marrow, are absent. Although 
the marrow is entirely replaced, there are still some bone trabecula: to be 
seen. ^lany of these show necrotic changes. The trabecula: are the remains 
not onlv of the spong}' bone at the end of the radius but also of the peri- 
medullar\' bone, the absorption of which keeps pace with the growth of the 
tumour. There is still a shell of bone, perforated in places, around the 
mveloid groudh beneath the periosteum. A description of a white myeloma 
has been given by Stewart.^ The tumour which he describes is also at the 
lower end of the radius. With most of the histological details given by him 
we are in agreement, although we consider that the tumour is not a mixed- 
(mainly spindle-) cell sarcoma as stated b)’’ him, but is composed entirely 
of giant cells and spindle cells, ‘ small or round cells’ being absent. It is 
probable that what we conclude are spindle cells cut transversely were 
described as ‘mixed’ cells by Stewart. This conclusion is supported by the 
observation that where bundles of spindle cells are cut longitudinally no cells 
resembling ‘ small cells ’ are visible. Hence the accounts of a myeloid sarcoma 
(or giant-cell sarcoma) — not necessarily of the white variety — given by 
jMacallum“ and Ewing^ more closely coincide with our interpretation of the 
structure of the tumour. 

Cytology of the Spindle Cells. — The cells which form the bulk of the tumour 
vary in size and shape. In some regions they are elongated and arranged 
in bundles, and in these the nucleus is also elongated and often stains deeply ; 
in other regions the cells are shorter and the nuclei oval. In all cases the 
nuclear membrane is well defined, and within the nucleus are two prominent 
karyosomes as well as scattered granules of basichromatin. The nuclei varj^ 
in length from 11 to 16 g and in width from 3 to 6-5 y. We observed a great 
similarity in the nuclei of the spindle cells, osteoblasts, osteoclasts, and giant 
cells ; in some cases the spindle-cell nuclei are more elongated, and in other 
cases they appear swollen ; but with respect to nuclear membrane, karyosomes, 
and chromatin particles there is little or no difference. It has already been 
mentioned that blood e.xtravasations and vascular areas are present in both 
grey and red varieties of myeloma, but especially in the latter. Some extrava- 
sations and blood-vessels contain blood only, others are being invaded by 
spindle cells. That a migration of spindle cells occurs from the tumour into 
the vessels and extravasations, and not in the reverse direction, is clearly 
indicated in our sections. Of these invading spindle cells, those nearest the 
margin of the blood-spaces closely resemble the ordinary cells of the myeloma ; 
those which ha^•e penetrated into the spaces have more elongated, thinner! 
dcepcr-stanung nuclei and fusiform outline. Some others are rounded or 
angular. 

fiioiU Cfl/.f.— Unquestionably the most interesting elements in the mveloma 
are the giant cells. These are found throughout the tumour, but are very 
numerous near the periphery. Where the spindle cells are most plentiful and 
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concentrated, viz., in the deeper parts of the myeloma, the giant cells are rare. 
As rve har^c already stated, those giant cells present within the myeloma are 
usually surrounded fasciculi of densety-paeked spindle eells. Typically 
the cytoplasm of the giant eell is markedlj'^ eosinophil and counterstains readily 
with eosin ; thus the giant cells contrast with spindle cells, the cytoplasm 
of which is not eosinopliil in reaction. This property is not constant, however, 
and the cjToplasm of some giant cells shows gradations in colour from intense 



Fig. ISC.— Giant cell-i of the myeloma drown under hif-h power. There is great variation 
in size, shape, and nnraher of nuclei. The nuclei of some spindle cells shown in the tower 
right-hand figure resemble the giant-cell nuclei. 


pink to that assumed by the cytoplasm of the spindle cells. The number of 
nuclei present in the giant cells varies considerably (see Fig. 186 ), from two 
or three up to twenty-four and more. As we have counted at least twentv- our 
in some cells it is safe to conclude that this number is greatly exceeded in 
many cases, when it is remembered that we are examining thin sections and- 
that some giant cells attain dimensions greater than the thickness of a secti . 
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The nuclei of the giant cells so clearl\' resemble those of the spindle cells, both 
in the possession of well-defined 
nuclear membrane and two karyo- 
somes, and also in size, that we 
have measured a great many for 
comparison. They average about 
13 ft in length and 5 ft in diameter, 
though some few very elongated 
nuclei attain a length of 18 ft. As 
stated above, the spindle-cell nuclei 
vary in length from 11 to 16 ft, and 
in width from 3-5 to 6-5 ft. There 
is the same variation in the outline 
of the giant-cell nuclei (from oval 
to spindle form) as occurs in the 
spindle-cell nuclei. 

The size and shape of the giant 
cells vary as much as does the 
number of their nuclei. The giant 
cells with two or three nuclei are 
only distinguishable from spindle 
cells by the multinucleate condition, 
their nuclei being similar and their 
cjdoplasm not eosinophil (Fig. 187). 

In very many cases the giant cells 
have long processes in which nuclei (one or more) are present (Fig. 186) ; 

often these processes, or a consider- 
able portion of the margin of a giant 
cell, merge imperceptibly into” the 
surrounding spindle cells, so that it 
IS difficult or almost impossible to 
define tlie margin of tire giant cell. 
Some giant cells occur in groups, the 
cells in some cases being so closely 
contiguous that we liave reached the 
conclusion that the appearance indi- 
cates a fragmentation of a giant ceU 
into smaller cells (Figs. 186 and 187). 
lacuoles (one or more), some con- 
taining leucoc\-tes, are 'idsible in 
many of the giant cells. Sections 
steined with Leislunan or Giemsa 
c early demonstrated the phagoc^-tic 
character of these giant cells, red as 
well as white corpuscles ha’i'ing been 
ingested. 



c* 

P'""' magnifies 

til ciiriou'. armneernent of the nnelpr 
al.ro, nntin in ,hc coll on the left! 



Fic. 187 . — .\ portion of the myeloma con- 
toimng giant cells, aa. Fasciculus of spindle 
rells produced from the giant cells shown. 
Ihe one b presents a stage of fragmentation • 
another (c) is still jailer ; while that at d is 
distinctiish from a group of spindle 
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exhibiting karyokinetic changes such as are usually associated rvitli protozoa 
(Pig. 188). The nuclei of the cell 



o to 3£i iO -TOx 


Fig. ]'89.— mult (nucleate cell in the mye- 
loma wiUi small deeply-staining nuclei and 
eosinophil cytbplasm. A portion of the latter 
(m) containing two nuclei is becoming detached 
from the main mass. Another uninueleate cell 
probably derii-od from the large cel! is seen 
out of focus at n. 


to the left side of Fig. 188 appear 
to have a nuclear membrane with 
chromatin attached to it. To the 
right side of Fig. 188 the resting 
nuclei of a giant cell are shown for 
comparison. Howard^ has described 
giant cells with nuclei which show 
protozoan characters. We do not 
propose to deal with the significance 
of these nuclear appearanees until 
we have further investigated them. 

Another interesting variety of 
multinucleated cell is depicted in 
Fig. 189. The cj’toplasm is strongly 
eosinophil, and the nuclei (eleven of 
which can be seen in the figure) are • 
much smaller than are those of the 
ordinary giant cell (3 to 4p), and 
moreover stain intensely and uni- 
formly. The microphotograph is of 
a cell magnified to the same extent 
as the giant cells seen in Fig. 188. 
We are disinclined to believe that a 


cell such as the one shoM'n in Fig. 189 is a giant cell in the pyknotic condition. 


Beyond a brief reference to 
these cells, which may ha^-e an im- 
portant role in the etiology of tlie 
tumour, we defer consideration of 
their significance until we have 
examined additional material. 

Giant cells are numerous in the 
neighbourhood of blood-spaces ; but 
not frequently, in fact rarely, do 
they ai^pear in the vessels or extra- 
vasations. Where spindle cells are 
invading blood-spaces the giant cells 
are usuall3>- small, and most prob- 
abl}^ fragmenting to give rise to 
spindle cells. We have seen nothing 
to indicate that the giant cells have 



an angioblastic origin,- and no evi- 
dence that the giant cells are brought 
to the tumour in the blood-stream. 

2. Histology of the Region 



Fio. 190. — Lonaitudinal section of radius 
including the lower end of the myeloma (p). the 
intermediate zone (?). and the normal marrow 


between the Myeloma and Sub- i^)- 
periosteal Bone or Bone-marrow— In this region. 


marked q in Fig. 190, 
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there are for the most part numerous blood extravasations in wliich are seen, 
in addition to the formed elements of the blood, a great many giant cells or 
osteoclasts. We use the terms synonymously, because tliere is no structural 
character vhieh can be applied whereby the giant cells of this tumour may be 
distinguished from the numerous osteoclasts also present, llith regard to 
variability in dimensions, contour, and staining reaction, and the number, 
size, shape, and structure of the nuclei, we find Jio marked difference between 
giant cells and osteoclasts ; only in cases where a multinucleated cell was in 
close relation to the bone, e.g., in a Howship's for-eola. could we with cer- 
taintv consider the cell as an osteoclast and not a giant cell. It follows 
therefore from this last statement that the giant cells in the myeloma may 
be osteoclasts which have ceased to function as bone-destroyers. Our obser- 
vations on this point have led us to conclude that the giant cells in a 
myeloma of the epulis tjyje are, or are derived from, osteoclasts. 

In the zone between bone and 
tumour there are in places bone 
trabeculse surrounded by numerous, 
apparenth* normal, active osteo- 
blasts ; in other places osteoclasts 
are engaged in destroying the bone 
which the osteoblasts are producing 
{Fig. 191). There is no doubt that 
the bone trabecula: and the sub- 
periosteal bone are removed by 
osteoclasts which are not only ab- 
normally large but also abnormally 
numerous, the subperiosteal bone 
becoming first cancellous and later 
reduced to trabeculre ever diminish- 
ing in size. Owing to the progress 
of the myeloma, these trabeculae 
become incorporated within it, and 
later undergo necrosis. Since the 
osteoclasts are not numerous in 
the normal marrow adjoining the 
tumour, and are in our opinion not 
carried to the tumour by the blood, 
the most reasonable assumption is that they are formed m great numbers 
at the boundary between bone and tumour. The nuclei of the osteoclasts 
vary between 11 g and S /< ; those of the osteoblasts also range from 
8 to 11 fi m length. Err-throcr-tes in these sections are about” 6 g in 
diameter, so the measurements quoted above are probably somewhat lower 
than those for the fresh unfixed cells. The close similarity in size and struc- 
ture which exists between the nuclei of osteoblasts and osteoclasts favours the 
view that the latter are produced by a fusion of the former. The possibilitv 
of osteoclasts being derived from marrow is more than doubtful, since there 
are no tissue-cells in marrow with nuclei at all comparable with those of the 
osteoclasts. Some trabecul.-c in this region are covered with osteoblasts. 



. ^ 1 1 » J 

O ico/^ 
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Fig. 101. — portion of the intemiediate 


zone between myeloma and bone showing the 
numerous osteoclasts or ciant cells. On the 
extreme left is the bone (black). 
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which in places apjiear to be undergoing fusion. The change iviiieh is oceurring 
at the boundary of the tumour is not apparently due to a defieiency of osteo- 
blasts, but to a disproportionately large number of osteoelasts. Furthermore, 
many of the osteoclasts in this region are surrounded by spindle cells, and in 
some cases the former appear to be fragmenting to give rise to the latter. 

In the region marked g' in Fig. 190, where growth is proceeding towards 
the epiphysial line, an invasion of the marrow by giant cells and spindle cells 
is observable, so that beyond the m}mloma towards the marrow there is an 
intermediate or boundary zone consisting of giant cells, spindle cells, marrow 
elements, and blood. Beyond this again normal marrow is found. 

3. Histology of the Marrow beyond the Boundary Zone. — There is 
nothing noteworthy about the marrow beyond the intermediate zone. 

DISCUSSION. 

It is probable that a m}'eloid sarcoma is produced bj^ the formation in 
abnormal numbers, b)’^ the fragmentation later, of osteoclasts which remove 
the bone ver}’- quickly ; in consequence the bone becomes thinner and thinner 
until it (and the ]5criosteum overlying it) is pierced, and the tumour-cells 
invade neighbouring tissues. Radiographs of the lower third of the affected 
radius demonstrate the thin shell of bone surrounding the growth : the 
diameter of the diaphysis in this region is distinctly greater than that in 
the normal diaphysis (Fig. 181). This increase can only be accounted for 
by supposing (1) that subperiosteal bone is deposited abnormally quickly 
beneath the periosteum, and (2) that the bone nearest the marrow cavity 
is absorbed or destroyed even more quickly by irregular osteoclastic activity. 

The transitional zone affords most evidence of the probable origin of 
the tumour, since histologically it differs less from the normal than does the 
mjmloma ; in this zone the abnormal features are the excessive number of 
osteoclasts, the presence of spindle cells (not as concentrated as in the myeloma, 
but anticipating the condition of the latter), and the reduction in the number 
of fat-cells and other constituents of marrow. Perhaps the condition which 
is primarilj’^ responsible for the excessive formation of osteoclasts is the chief, 
if not the onl}^ etiological factor in the origin and growth of the myeloma. 
These cells are produced normally at first to remove calcified cartilage, and 
at a later stage in bone-development to remove bone (both trabecular and 
periosteal), wdierebj’' the marrow-cavitj"- is increased in size ; the ratio between 
thickness of diaphysis and diameter of marrow cavity is maintained within 
certain limits, -which are an expression of greatest efficiency and strength 
of the bone, having regard also to economy of material. On functional grounds, 
therefore, it is legitimate to compare osteoclasts with ‘foreign ’-bodj^ giant 
cells : both are emploj’-ed in removing material rvhich is useless, or a hindrance 
to optimum dermlopment, and thus ‘foreign’ in the metabolism of the body. 
The conditions normally determining the formation and activity of the osteo- 
clasts are not knowm. It maj^ be that physical stresses in the bone are 
responsible, in the same way as they are responsible for the arrangement o 
the trabeculae at the end of a long bone, as well as for the protuberances 

of bones. 
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With regard to the cause of origin of a myeloma, the following are possible 
explanations : (1) A local injury to the periosteum (e.g., trauma caused by 
a blow) may result in hypertrophy of periosteal bone, and to preserve the ratio 
of thickness of bone shaft to diameter of marrow cavity an abnormal number 
of osteoclasts are produeed. (2) There may be some chanp of metabolic 
origin resulting in the existing bone becoming altered in chemical composition 
and thereby calling into existence osteoclasts to remove it. (3) Some agency 
may cause* a local change whereby the osteoclasts are abnormally increased 
in number; stimulation of osteoclasts to form, or, if formed, to multiply to 
excess, may result from the presence of a foreign body, parasite, or even 
wandering cells from some other part of the body. The following appear 
to us to be objections to (1) above. The infrequency of incidence of myeloid 
sarcoma as compared with the frequency of cases of bone injury seems to 
imply that some other attendant factor must be assumed if we are to attach 
much weight to this view ; the injurr* would affect the subperiosteal lamella; 
of bone more than the perimedullan,' ; why, therefore, should the latter be 
removed at all ? The chief objection to (2) is that a metabolic change would 
most likely be attended by a generalized pathological condition, and not one 
localized as is usually the case in myeloma. The few cases of multiple myeloma 
which occur can be satisfactorily explained by (3). On the whole, therefore, 
a local abnormal stimulation of osteoclast formation or of osteoclast division, 
whether auxetlc, kinetic, or katabolic, seems to us the most probable explanation 
of the presence of large numbers of osteoclasts or giant cells at the peripheiy 
of a benign epulis. That it is not the presence of the spindle cells which is 
responsible for the giant cells is clear when we recall the distribution of the 
latter ; i.e., few in the centre, where the spindle cells are most abundant, and 
numerous at the edge of the growth, where the spindle cells are comparatively 
scarce. Clinical evidence appears to favour (3), viz., that om'ng to some 
localized condition osteoclasts are formed in great numbers ; in other words, 
a condition is created favouring the formation of osteoclasts. 

Origin and Structure of Giant Cells and Osteoclasts. — Two kinds of 
giant cells in myeloma have been described — the true and the false. According 
to Poncet.® the former are as large as three or four ordinary’ spindle cells, and 
contain five or six nuclei ; the latter are rather larger and contain twelve to 
twenty nuclei ; the ‘false’ giant cells are very numerous in the benign epulis. 
Borst drew a distinction between giant cells of medullar}’ sarcoma and those 
of periosteal origin ; he accepted a multiple origin for giant cells. Mallory" 
distinguished true tumour giant cells (which may multiply bv mitosis) from 
foreign-body giant cells (of bone and other sarcomas) represented in the epulis 
type of sarcoma : the former differ chiefly in size and number of nuclei from 
the latter, which are transformed wandering endothelial leueocj-tes not produced 
in the tumour. ^ irchow and Rindfleisch® believed that, when bone-matrix 
is absorbed, the osteoclasts set free produced giant cells of the epulis tj-pe : 
thus they identify giant cells nith osteoclasts. Robin® and Nelaton^ took 
the same view. Myss,’® Ziegler.^® and others trace the origin of giant cells 
in sarcoma to bone-forming cells ; Ziegler suspected that osteoclasts mitrht 
not all originate in the same way. Wegner,^® .Alalassez.^ Ritter, and later 
observers have reached the conclusion that giant cells of the epulis t}-pe are 
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derived froni modified endothelium and are therefore of angioblastic nature. 
Ewmg3 considers that it is necessary to recognize in morphology' and oritrin 
two types of giant cell in bone sarcoma. The type most common in benfgn 
epulis IS chiefij’- of endothelial origin, and is a foreign-body giant cell which 
does not participate in the tumour process ,• the other type is derived from 
the tumour-cells, and occurs chiefly^ in malignant tumours of the periosteum. 
We consider that dis’ergence of opinion upon the question as to whether there 
is more than one kind of giant cell in benign epulis is explained bv the frag- 
mentation process which these giant cells undergo ; the gradations in character 
of the giant cells are similarly explained. The multinucleated cell shown in 
Fig. 189 does not correspond with either of the types mentioned above. 

\arious other sources of origin of osteoclasts have been suggested: e.g.. 
marrow mesenchyme, cells of the periosteum, connective-tissue cells carried 
by the blood to the medullary cavity may be cited to illustrate the uncertainty 
of our knowledge on this interesting problem. 

Since these multinucleated cells are present ivhere\'er bone is to be removed, 
or, as in the case of the milk teeth, where the roots are to be absorbed, it is 
not unreasonable to postulate that they have an origin ad hoc, and that 
they are formed in a similar way to other foreign-body giant cells. Judging 
from our sections, we should unhesitatingly conclude with Ivolliker and others 
that the osteoclasts are deri^'ed from the osteoblasts, for the following reasons ; 
the great similarity in appearance, size, and staining reaction of osteoblast 
nuclei and the nuclei of an osteoclast ; the fact that the two kinds of cells 
are always associated ; that Avhere an osteoclast is found against a bone, 
osteoblasts are absent ; and the occurrence sometimes observable of osteoblasts 
apparently fusing together. In the myeloma we ha^'e described, the osteoclasts 
are very numerous at tJie periphery of tlie tiunour nearest tlie bone ; they are 
not so numerous where the tumour and marrow are continuous. We therefore 
favour the views of Kolliker that osteoclasts are derived from osteoblasts and 
ultimately break up into osteoblasts. Virchow, Rindfleisch, Robin, and 
Nelaton came to the same conclusion. Lambert's^" work on the cuIti\'ation 
of the spleen of the chick in plasma indicates that spleen-pulp cells may fuse 
to give rise to giant cells. Thus this function is not confined to endothelial 
cells or to lymph-cells. 

Formation of Spindle Cells. — The osteoclasts produced in great numbers 
do not, in our opinion, confine their attention solely to bone removal. The 
histological evidence ajrpears to indicate that wliile some destroy' the bone, 
others become phagocytes upon the elements of the marrow, viz., myelocjtes, 
fat-cells, red and white blood-corpuscles, etc., and thus account for the absence 
of the normal constituents of marrow in the m 5 'eloma. V e obser\ed man} 
giant cells which contained in their protoplasm other cells. Other giant ce 
presumably lose their osteoclastic function and undergo a process of dedifferen- 
tiation, i.e., the}'^ fragment into smaller and smaller cells until the uninuc eate 
spindle-cell condition is arrived at, the original osteoclast nuclei becoming 
elongated and swollen in the process (Figs. 187, 192, 193). Similarly nuclei 
of cells undergoing dedifferentiation in tissue cultures become slightly swollen. 
The following is a sunmiary of the evidence in favour of this Me« . le 
giant cells or osteoclasts in the m 3 ^eloma are most numerous at the margin , 
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tliey vary in size, shape (many are elongated and have processes — Fig. 1S6), 
and number of nuclei (from tventy-four and upwards down to two) ; their 


cj-toplasm exhibits gradation in its 
affinity for eosin — the giant cells 
with only a few nuclei have cyto- 
plasm which resembles that of the 
spindle cells in not staining vith 
eosin ; the close resemblance between 
osteoclast and spindle-cell nuclei ; 
the signs of fragmentation of many 
giant cells ; and the difficult}' of 
determining the boundary of some 
giant cells. To these we ma}- add, 
in support of the view that the 
spindle cells are formed in situ and 
not brought by the blood, the fact 
that the blood-spaces have in them 
at first no spindle cells, but become 
invaded by them later ; although 
some spindle cells are seen to be 



o so ICO^ 


undergoing mitosis and possibly also Fic. 192.— Giant cells undergoing fragmentation, 

direct division, the absence of any 

marked mitotic or amitotic di\'ision of the spindle cells seems to e.xclude the 



possibilit}' of any appreciable tumour 
growth in this way. Finally, the 
clinical e\-idence that growth of a 
myeloma is most rapid laterallv. viz., 
in the neighbourhood of the bone 
where the osteoclasts are formed. 
^ rather than, as one would expect, 
'' ®|ong tile line of least resistance. 
\iz., the marrow cavity. The earliest 
stage of the disease has been traced 
by some uTiters to the walls of 
small ‘cysts’ or cavities which form 
m osteitis fibrosa cystica. Such an 
origin is not inconsistent with an 
osteoclastic fragmentation resultinfr 
in tumour formation. ° 


in nrranccd 

cclk a that the laraer 

m.dei At 

Tlieir niiel,.; Hi osteoblasts are visible, 

gum ceils. oi the 

any dedifferentiation of the cells wll 
nueleate cells to produce cells with 
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m the manner described above is 
not known to occur in normal cell- 
dnision, yet when we recollect how 
these giant cells probably arise, viz., 
by a fusion of uninucleated cells, it 
IS not unreasonable to predict that 

begin AMth a dirision of the multi- 
a single nucleus. Carleton^^ defines 


IS 
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dedifferentiation as “ tlie return of previously specialized elements to a 
simpler and more embryonic type ” ; it is the reverse of differentiation— 
“ the process of specialization, functional and structural, of cells and tissues 
Champyi'* describes how, in tissue cultures of non-striated muscle-cells of 
the urinarj’ bladder, the cells become swollen, lose their myofibrils, and cease 
to show any of the characteristics of the previously highly differentiated 
muscle-cells. Complete dedifferentiation to an indifferent condition occurs, 
and the resulting cells approximate in appearance to the undifferentiated 
cells of the earl}^ embr3'o. 

Champj’^^'' also was the first to notice that in tissue cultures some of the 
cells ingest phagocytically other elements present. Thus in testis cultures 
the Sertoli cells first agglutinate and then ingest the spermatocytes. We 
have mentioned that the giant cells ingest other cells ; this may be explained 

as the normal function of these cells, 
indeed their raison d’hre. It is per- 
haps not without significance that 
whereas manj^ obser^^ers have noted 
the phagocytic properties of the 
giant cells in myelomata, histologists 
are far from unanimous with regard 
to whether osteoclasts ingest bone 
or destroj’^ it by producing an en- 
zyme. If this difference in function 
exists between osteoclasts and giant 
cells, it niaj' be cited against our 
view that the osteoclasts are the 
giant cells in a benign epulis. On 
the other hand, the phagocytic func- 
tion assumed b}'' the osteoclasts is 
characteristic of some dedifferenti- 
ating cells. 

Yet aJiother questioji of interest 
is the influence of environment on 
tumour-cell outline. It has been 
mentioned above that, where an 
invasion of a blood-space occurs in 
the mjmloma, the cells in the blood are usually fusiform with elongated 
nuclei, though others apijear to be small and round. At the periphery of 
the space the invading cells have more oval nuclei, like the great majoriW 
of the tumour-cells. This observation is in accordance with the findings of 
Uhlenhuth^® for tissue growth in culture — ^the growth in a semi-hard medium 
was effected by fusiform cells migrating individual!}'’ into the surrounding 
plasma. 

Since these observations were made, we have read Carleton s admirable 
critical summar}^ of tissue culture, and we cannot refrain from noting t le 
parallelism which in our opinion exists between the behaviour of t e ce s 
producing the myeloma, and certain established phenomena in cu tures o 
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Fig. Ifl-i. — ^Tlie giant cells referred to in 
Fig. 193 under higher magnification. One 
smaller cell at a is just about to separate from 
the main mass h ; the separation is nob yet 
complete. 



WHITE MYELOMA OF THE EADIUS 267 

tissue, viz., dedifferentiation and pliagocj’tosis. In dealing with the application 
of tissue culture, Carleton asks this question, “ Are the faetors which produce 
dedifferentiation on the part of specialized tissues in vitro the same as 
those which produce the formation of malignant tumours in vivo ? " The 
evidence which we have given bearing on the formation of the benign epulis 
indicates that the factors may be the same. Although we do not contend 
that the method of formation of a giant-cell myeloma is a prototj'pe whereby 
the formation of malignant gron-ths may be explained, it is sufficient at this 
stage to observe that man}' tumours apparently benign may later become 
malignant. 


SUMMARY AND CONCLUSION. 

1. Tbe giant cells in a benign epulis or giant-cell myeloma appear to be 
derived from osteoclasts. 

2. The removal of the marrow b}' giant-cell phagoc\'tosis and the 
formation of the tumour cells by fragmentation of giant cells may be likened 
to the dedifferentiation changes which occur in certain cells in tissue cultures. 

3. A few giant cells were seen in the myeloma with nuclei exhibiting an 
uncommon type of karyokinesis which is associated with some protozoa. 

4. Some few other multinucleate cells with small nuclei and strongly 
eosinophil c}'toplasm were seen : observations upon these are being continued. 

We are indebted to Professor R. C. McLean for kindly permitting us to 
use the photomicrographic apparatus in his department ; also to 3Iiss IM. White 
for the drawings in Fig. 186. 
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PLEXIFORM NEUROFffiROMA OF THE SOLAR PLEXUS. 

By HERBERT A. BRUCE, Toronto. 

One of the most valuable contributions to tlie subject of tumours of nerves 
was that made by Mr. Alexis Thomson,^ Professor of Surgery in the University 
of Edinburgli, in a monograph on neuroma and neurofibromatosis, published 
in 1900. 

The term ‘neuroma’ was introduced by Odier, of Geneva, in 1803, to 
designate “tumours formed by diseased enlargements of the nerves”. AVilliam 
Wood,- of Edinburgh, discussing the origin of neuromata in a paper in the 
transactions of the iMedico-Chirui-gical Societj' of Edinburgh in 1829, believed 
them to originate from the connective-tissue sheaths of the nerve, and not 
from the nerve tissue itself. He remarked upon the inefficacy of medieines, 
and I'ecommended removal of the tumour bj”^ operation. Amongst others he 
quoted a case from the Encyclopedic Methodigiic dc CMrurgic (Paris, 1792) 
in which amputation was performed for what was undoubtedly a plexiform 
neurofibroma of the median nerve of the forearm. Smith, of Dublin, in his 
elassical worlc on neuromata in 184-9, considered that tire mere anatomical 
connection of a tumour with a nerve was suffieient to regard it as a neuroma, 
whatever its structure might be. However, Virchow, in his lectures published 
in 1863, placed the patholog}'^ of neuromata on a new basis, by classifying 
them on a structural instead of a clinical basis, and dividing them into the 
true and the false- -the former composed mainly of new nerve tissue, the latter 
(pseudo-neuroma) of connective tissue derived from the sheaths of the nerve. 
True neuromata are very rare, but several authentic cases have been recorded. 

Attention is called to the present case of plexiform neurofibroma of the 
solar plexus, not only because of its inherent interest and rarity, but because 
it has to be taken into consideration in a differential diagnosis of abdominal 
tumours : however, as I am only able to find one other case of plexiform 
neurofibroma affecting the solar plexus in the literature, one given Ity Bruns, ^ 
it will not be necessary to work out elaborate methods for its detection. 

J. K., age 35, referred to me by Dr. R. J. MacMillan, gave a history of 
having been injured in a fall at the age of 18. He had never had any serious 
illness until an attack of influenza four years ago which confined him to bed 
for three months. Since that time he has had constant pain in his back in 
the right lumbar region, accompanied by tenderness on deep pressure, usually 
relieved bj'’ a belladonna plaster. At irregular intervals, increasing of late, 
this pain in his back would be so severe as to confine him to bed for severa 
days, and was generally regarded as lumbago. When free from these attac 's 
he had a good appetite, appeared to be in good health, although always rer} 
thin, and carried on his usual -work. The tumour became palpao e a ou ^ 
three months before I saw him. Two months ago he suffered from len eiic 
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diarrlicea, whicli cleared up on milk diet. For the last few weeks he had not 
been able to retain any solid food, and had even vomited most of the fluids 
CTiven. 'When he entered the hospital his urine was found to contain diastase. 
Examination of the abdomen disclosed a tumour about the size of a grape- 
fruit in the mid-epigastric region, only very slightly movable from side to 
side. It felt solid, and had a tympanitic note over it. The abdomen other- 
wise was very thin, tense, and" emaciated. There was no pigmentation of 
the skin, and no nodules were seen in any other part of the body. 

An X-ray examination was made by .Dr. H. 31. Tovell, who reported 
as follows : — 

Tliere is no definite radiograpliic evidence of a pathological condition in the 
stomach or bowel which would indicate ulceration or malignancy. There is e\'idence 
that a mass external and posterior to the stomach is pressing upon the lesser cur\'a- 
ture and also upon the transverse colon. From the position of the mass one would 
be suspicious of the pancreas ; yet there is no e^-idence of displacement of the 
duodenum, which assumes the usual relation to the stomach, which one would tliink 
woidd not be the case if a pancreatic tumour were present. 

However, a diagnosis of ‘tumour of the pancreas’ (probably a cyst) was 
made, and it was thought that tlie injury referred to above might have been 
a causative factor. Under antesthesia the tumour, which was very hard and 
nodular, could be moved freely from side to side, and to a less extent from 
above downwards. On making the incision, the transversalis fascia was found 
tightly stretched over the tumour, and when it and the peritoneum were 
divided, the tumour popped out as if under great pressure. It was then seen 
to press forward the gastrohepatic omentum and the stomaeh, whieh was 
tightly stretched o^■er it. The pylorus, which was lying in the middle line, 
was widely dilated, as were also the first and second portions of the duodenum. 
The glands along the greater and lesser curvatures were not involved. The 
tumour mass was about the size of a grape-fruit, distinctly nodular, and 
appeared to be connected with the pancreas. Thinking it malignant and 
inoperable, after removing a couple of nodules for microscopical examination, 
the abdomen was closed, but with considerable difficulty. 

IVc were surprised at recei\'ing a report from the pathologist that the sec- 
tion was a myoma. In view of these findings, and the fact that the patient 
was imable to retain any nourishment owing to the mechanical effect of 
tlie tumour in shutting off the outlet of the stomaeh making a fatal result 
inevitable in a very short time, we decided to try to remove the tumour. 
The former incision was re-opened twelve days later, and a thorough examina- 
tion of the tumour, both through the gastrohepatic omentum and the trans- 
^•c^se mesocolon, revealed it lying behind the pancreas, which was not involved. 
A good deal of difficulty was met with in dissecting out the grouTh, as a number 
of very large blood-vessels coursed through it. The mass looked a little like 
a thick tapioca pudding, with a fine mesh of fibrous tissue stroma between 
the httlc nodules. The patient recovered nicely from the immediate effects 
of the operation, and the same evening his puls"e was good and his condition 
seemed satisfactory. However, he died suddenly the next morning probablv 
from jiulmonary embolism. 

1 am indebted to Dr. G. W. Lougheed, Pathologist to the Wellesley 
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Hospital, for the careful dissection and examination of the tumour, and the 
following report : — 

Gross Specimen.— Consists of a large tumour mass which is growim^ in an 
regular fashion. There are a large number of grape-like masses proiectin<r from 
the inner surface of this tumour. They are firm in consistency, whitish in colour, 




Tig. 19G. — A, Dissected portion of tumour showing plexiform arrangement of neuro- 
fibromata. B, Cross-section of dissected portion. C. Undissected portion of tumour. 
Gross tumour measures 5 x 3 X in. The illustration represents about one-tentli o 
the tumour, and the nodules are natural size. 

and on section have a slight tinge of green. The remainder of the tumour is red 
in colour, and appears to be covered with a firm thin sheet of fibrous tissue. Beneath 
this are more of these grape-like masses. 

Microscopic Findings . — Slides of some of these nodules show them to be made 
up of a loose areolar connective tissue tvith numerous nerve bundles running throug i 
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it. There is a fair amount of collagen material present, and in places the tissue 
is rather oedematous in character. There is no evidence of ganglion nerv-e-cells 
present. The majority of the tumour is made up of non-medullated ner\'e fibres 
intimately surrounded' by fibrous tissue. (Figs. 195-198.) 

Diagnosis . — Neurofibroma (plexiform). 



F/g. 197. — Section of one of the nodules showing nen'e bundle present* with surrounding 
loose areolar connective tissue. Low power x 5 eye.piece (5 scah). 



Tig. IPS.- 


-Demonstratinc n-I.orls of non-mcdulKitcd neive fibres, surrounded at top of picture 
bj wen-fonued fibrous tissue. Low power x JO eye-piece (if scaU). ^ ^ 


The plc.xiform is the most ijiteresting t.vpe of neurofibromatosis. It is 
a fibroniatosis confined to one or more contiguous nerves or a plexus of nerves. 
Tlte lesion is tlie .same as the more generalized form of neurofibromatosis. 
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•and tlie two conditions may be met with in tlie same individual. Although 
rare, Bruns collected -1-2 cases, and Thomson IS, which with 2 of his own 
make a total of 62. It is stated that the tumour may undergo degeneration 
and may even disappear (Baumgarten), but Thomson agrees with Goldmann 
that such changes are altogether exceptional. A peculiarity of the plexiform 
type is^ the tendencj’’, although invoh'ing a purelj^ sensory nerve, to penetrate 
the adjacent muscles. There may be an overgrowth of subcutaneous tissue 
and skin in relation to a plexiform tumour which is best described by the 
term elephantiasis’, where the skin frequently shows excess of the normal 
pigmentation. By far the most frequent situation of plexiform neuro- 
fibromatosis is the subcutaneous tissue of the head and neck — in the 
distribution of the trigeminal and superficial cervical nerves — although it 
may be met with anjMvhere throughout the sjmipathetic and peripheral 
cerebrospinal systems. 

The following table is given b)'^ Bruns, with additions collected by 
Thomson : — 


Sites of Plexiform Neurofibroma, 

Temple, forehead, and upper eyelid 
Posterior part of neck and behind auricle 
Nose and cheek 

Region of lower jaw, and anterior half of neck 

Breast and back 

Extremities 


J 8 cases 

3 „ 

8 „ 

0 „ 


The nerves of the extremities include the median, musculospiral, radial, 
and small sciatic. Goldmann and Pomorski have each recorded a case in 
which the intercostal nerves were affected, the tumour projecting into the 
pleural cavit)L Bocasso obsen'ed a tumour below the jatv, passing along the 
hypoglossal nerve into the substance of the tongue. Bruns drew attention 
to the fact that the most common seats of the plexiform neurofibroma 
are also the most common situations of elephantiasis neuromatosa or pachy- 
dermatocele, with which it is frequently associated. 

Plexiform tumours are found coexisting with a generalized fibromatosis 
and with multiple skin-fibromata (molluscum) in about 50 per cent of cases. 

Plexiform neurofibroma resembles the elephantiasis with which it is 
commonly associated, inasmuch as it maj"^ be present at birth or develop in 
early infancy. As to the influence of hereditj", a study of the cases' demon- 
strates the fact that neurofibromatosis is sometimes inherited and sometimes 
met with as a family disease, and gives support to the view that the chief 
etiological factor in the disease is one -which dates from intra-uterine life. 
Other defects of developmental origin are frequently seen associated with this 
disease. So far as our present knowledge goes, Bruns, Goldmann, Thomson, 
and others consider that the condition is a form of giantism or eleirhantiasis 
of the connective-tissue elements of the peripheral nervous sj'stem. 
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DUODENECTOMY. 

By CHARLES A. PAXKETT, London-. 

The history of the treatment of chronic gastric ulcers has passed through 
several stages in its evolution. The greatest advance was made when it came 
to be recognized that certain penetrating callous ulcers eannot be induced 
to heal by any known non-operative measures. Surgical inter\-ention was 
thus proved to be necessary, and various suggestions were put forward as to 
what the appropriate treatment should be. Accumulative experience gained 
in clinics the world over has established the pre-eminent position that direct 
methods must hold over indirect procedures, of which the most commonly 
practised is gastrojejunostomy. The problem of the treatment of chronic 
duodenal ulcers is passing through the same phases of study. A verj- high 
percentage of successes after gastrojejunostomy has been obtained by 
Moynihan^ ; but abroad, particularly, a certain dissatisfaction with the 
results of simple gastrojejunostomy was being felt and expressed in the 
period immediately preceding the Great War. The essential sameness of 
the patholog}' of chronic gastric and duodenal ulcers suggests like remedies, 
and renders it desirable that the possibilities and results of direct measures 
should be explored in the case of the duodenum, as in the stomach. In this 
country very little work has been done in this direction, oning to the good 
results which har-e been obtained by gastrojejunostomy ; but the results in 
foreign clinics do not approach them in the degree of success obtained. Thus 
Bier claims only 66 per cent of cures with simple gastrojejunostomy, but 
83 per cent if it is combined with some stenosing operation upon the pylorus. 
Yon Haberer ])uts his successes after simple gastrojejunostomy as low as 
37 per cent, though it must be remembered that he reserves this operation 
for those cases where excision is impracticable. A number of observers have 
reported cases where gastrojejunostomy failed to bring about healing in 
duodenal ulcers, as proved by subsequent operation or autopsy. Haberer 
saw severe haemorrhage eight years after gastrojejunostomy combined with 
]iyloric exclusion, whilst O. dialer- reports a similar case, where two years 
later not only were the two original ulcers of the duodenum unhealed, but a 
new ulcer at the anastomotic margin had appeared. 

Examples of failure to cure the s\-mptoms of pain and haemorrhage after 
simple gastrojejunostomy for duodenal ulcer could be added to from personal 
experience, but it must be borne in mind that it will always be possible to 
collect failures from any method of treatment which falls short of . absolute 
])crfcction. The crux of the question is obviously the extent to which such 
failures occur. If our indirect methods are to be displaced bv direct ones. 
It must be proved that the latter give a higher pereentage of permanent eures 
than are reported by the authoritative operators in this country. Opinion 
seems to have crystallized abroad that radical measures, when thev are 
practicable, arc the methods of choice. The aim of this communication is 
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not to extol the exeision of duodenal ulcers as being the best treatment at 
our disposal, but to popularize the operation of duodenectomy, so that the 
data may be collected on which we may confidently base our judgement in 
favour of one or other method. 

The history of tlie operation goes back only a few years. At the German 
Surgical Congress held at Berlin in 1913, Richter^ stood alone in recom- 
mending excision for duodenal ulcers. The operation had been followed by 
a very high mortality in most surgeons’ hands, so that the radical removal 
of duodenal ulcers which had penetrated into the pancreas was held to be 
almost always impossible on anatomical grounds. Von Hofmeister,^ who 
was able to report three successful duodeneetomies, had injured the common 
bile and pancreatic ducts in one case, the patient recovering only after a 
protracted illness and several subsequent operations. He comments upon 
the dilficulty and danger of the method. About 1916, however, attention 
was again directed to the question, and P. Clairmonts gave the first descrip- 
tion of a technique for duodenectomy. Finsterer, and particularly Haberer, 
explored the possibilities of the procedure, and though both Clairmont and 
Haberer were cautious in their advocacy of the operation and insisted on the 
careful selection of cases necessary, yet gradually the field of possibility was 
enlarged, so that, by 1921, E. Nowak® was able to report 44 resections, the 
last 41 of which formed a consecutive series. This means that excision is 
possible in nearly every case. The degree to wliich the operation has been 
e.xploited abroad is to be gathered from the following statistics ; H. Finsterer’ 
reports 236 resections with a 3-4 per cent mortality (2 per cent in the last 
198 cases), and H. von Haberer® 169 resections. Both these authors insist 
upon the good results obtained, Haberer affirming that they are beyond 
comparison with those following gastrojejunostom}’’ alone or combined with 
p}doric exclusion. The feu' examples cited here are ludicrousl)^ small in 
comparison, and to draw any sweeping deductions from them would be 
absurd. Yet they illustrate the difficulties of the operation to which all 
authors refer, whilst the account of the technique emplo5’^ed may prove of 
assistance to other surgeons interested in this subject. 

Two pathological facts assume great prominence -when duodenectomy 
is under consideration. Thej'^ are the tendenej'^ to widespread fibrosis in the 
neighbourhood of the ulcer, and the frequenc}'^ with which two ulcers are 
present. This last occurred five times in my small series.* The first 
phenomenon is so important because of the nearness of the common bile and 
pancreatic ducts and their liability to injury unless great care be taken, for 
they early become surrounded by fibrous tissue which has invaded the gastro- 
hepatic ligament and pancreas. Fig. 199 shows the anatomy of the structures 
in the neighbourhood of the duodenum. In the case of the stomach it is easy 
to control the blood-supply before resecting, by ligature of the main vascular 
trunks. But this is not possible in the case of the duodenum, because the 
pancreaticoduodenal artery conveys blood, not onlj^ to the duodenum itself, 
but to the head of the pancreas. It is therefore necessary to ligate the 


- Subsequent experienee has shown that the incidence of two ulcers is really "rcatcr 
than here suggested, and that sometimes the posterior ulcer remains unsuspected even 
after an examination, and is revealed only during the course of the resection operation. 
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numerous small branches which come off from the vessel and enter the 
pancreatic wall of the duodenum. This is a tedious and time-consuming 
procedure, but it must be done with meticulous care, since the obscuration 
of the area of operation by blood may lead to serious consequences from loss 
of the power of orientation. There are indeed two main guiding principles 
in duodenal resection : to keep the disseetion close to the wall of the viscus, 
so that damage to the bile or pancreatic ducts may be avoided ; to control 
the blood-supply by tpng the small terminal branches separately. 

It is necessary to gain free access to the site of operation. This ean be 
done bv a right paramedian rectus-sheath incision with retraction of the 
muscle.* I have not yet found it necessary to supplement this by a cross- 
section of the rectus as recommended by Haberer and by Nowak. IMien 
the abdomen is opened, an impression of impracticability of resection is often 
first obtained, because periduodenitis is apt to hide the duodenum from view. 



Fig. 100. — The lesser omentum hos been divided ; tlie first part and genu of the duodenum 
have been dissected away from the posterior wall of the abdomen, revealing the relations of 
it to the pnncren.5, bile-ducts, and neighbouring vessels, A. Pancreatico-duodenal artery ; B, 
Pancreatico-duodcnnl vein, joining portal vein; C, Common bile-duct ; D, Pvloric arterv ; 

E. Coronaiy- vessels : F, Kiglit gnstro-opiploic orteiy; G. Superior mesenteric vein ; H, Rir^ht 
gastro-epiploic vessels; 1, Pylorvis ; J. Pancreas; K. First and second parts of duodenum, 
retracted downwards. 

or to sliortcn it and drag it back to the posterior abdominal wall, to a pro- 
nounced degree. Clairmont pointed out how division of these adhesions 
frees the duodenum in a remarkable way. A surprising elongation of the 
viscus occurs. When this has been done, it must be decided whether it is 
jiossible to juoceed without serious risk to the patient. As experience 
increases, so does the range of operability. I have met with two cases since 
I have begun resecting duodenal ulcers where I preferred to do a ^astro- 
jejunostomy. because very extensive fibrosis obscured anatomical relations 
too nnich ; but, as mentioned above, Nowak was able to perform an uninter- 
rupted series of 41 resections. Nevertheless there are contra-indications. If 
the operator feels that he cannot keep clear of the common bile-duct, if he 
cannot define it in the gastroliepatic omentum, or if the ulcer extends so far 
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down that it seems probable that the common-duct papilla has been reaehed 
then lie must abandon resection. Nowak affirms that he has never met a 
duodenal ulcer which reached the biliary papilla ; but Finsterer, with his 
luige experience, recognizes that some cases are not suitable for radical 
measures. This is only to be expected, for, in the case of the analoaous 
gastric lesion, cxamjiles are certainly met iimv and then when the only 
possible method of treatment is the indirect one of iejunostomy, as Mojmihan 
has pointed out. If the bile-duct in the margin of the gastrohepatic omentum 
can be defined, and if the finger and thumb can, by encircling the second part 
of the duodenum, feel only normal tissue in their grip below the callous mass 
ill the pancreas, and it is reasonably certain that this point is above the 
opening of the common bile and pancreatic ducts, then the operation can 
be jirocecded witli. I tliink it can be accejited as true that verv few ulcers 
reach down as far as the opening of the ducts in the second part of the 
duodenum. 

THE TECHNIQUE OF RESECTION. 

The first step tiien is to cut through the attachment of the greater 
omentum just below the jiylorus, ligating any vessels in the way. It is 
usually quite easy to make this separation between the stomach and the 
riglit gastro-epiploic vessels, whiqh are then not interfered with. Quite often. 


Fig. 200. — The nttneh- 
merit of the peritoneum to 
the greater curvature of 
the stomach and duodenum 
has been divided, opening 
up a considerable extra- 
peritoneal space present 
when the lesser sac docs not 
extend as far to the right 
as usual. A. Pancreas ; B, 
Branches of pancreatico- 
duodenal artery’ ; C, At- 
tachment of the great 
omentum ; D, Kcflcction 
of peritoneum which forms 
the right extremity of the 
lesser sac ; E, Right gastro- 
epiploic vessels. 


after this procedure, the lesser sac is not opened as is expected. It is puzzling 
to find another avascular layer of peritoneum spread out between the stomach 
and posterior abdominal wall {see Fig. 200). This is really the layer forming 
the right extremity of the lesser sac, perhaps drawn somewhat further to the 
left by traction on the stomach. If this is penetrated, the lesser sac is 
entered, and it is then quite simide to make a hole in the lesser omentum 
just proximal to tlie pylorus, and pass a strand ot gauze round tlie pyloric 
segment of the stomach to act as a tractor, as in Fig. 201. The freeing o 
the border of the duodenum rvhich is a continuation of the greater cun ature 
of the stomach is now carried out, every small vessel being ligated be ore 
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division. If a director can be passed between tlie pancreas and duodenal 
wall below the ulcer, as depicted in Fig. 201, it is an immense help m sub- 
sequent steps. A ribbon of gauze should replace the director. Separation 
in the natural plane between tlie duodenum and pancreas takes place easil} 
where there is no fibrosis. Attention is now directed to the border winch is 
a continuation of the lesser curvature of the stomach. Here the pyloric 
artery should be defined, and divided between ligatures, and the attachment 
of the ffastrohepatic ligament severed from the stomach. This separation is 
often one of the most difficult parts of the operation, as the ligament is apt 

to be transformed into a callous 






1 ^^ 




Fig. 201. — The omentum has been separated along its greater 
and lesser ciir\*atiires. A director has been passed between the 
pancreas and the duodenum distal to the ulcer. A. Liver ; B, 
Pancreas ; C. Right gastro-epiploic vessels. 


mass. It must alwaj's be re- 
membered that the common 
bile-duct is very close to tlie 
bend of the duodenum at this 
point. It should be defined if 
possible. I have not been able 
to do this clearly in every case, 
but the rule to be followed is 
simple : Keep close 
to the duodenal wall 
and avoid mass 
1^ clamping or ligations. 

It cannot be empha- 
sized too strongly 
that caution is essen- 
tial at this stage. 
^ - When the viscus is 
sufficiently freed, ac- 
its greater cess to the posterior 
Live”; *'b aspect of the duo- 
denum can be better 


obtained by cutting 

across the stomach just proximal to the pylorus between clamps. The duo- 
denum can thus be turned over to the right, exposing the pancreas behind 
and to its medial side [see Fig. 202). The tedious business of separating 
the viscus from the pancreas is now more easily performed. Each branch 
coming off from the pancreatico-duodenal vessels must separately be doublv 
ligated before division. A bloodless field is almost an essential. When there 


is much fibrosis of the liead of tlie pancreas, and the proper plane of separation 
cannot be accurately determined, it is proper to cut round the margin of the 
ulcer, leaving the floor in the pancreatic tissue untouched. Escaping duodenal 
contents sliould he mopped ujj. Their dissemination is prevented by the 
preliminary packing round the area of operation, which is carried out as in 
any abdominal procedure. Having opened the lumen of the duodenum, it 
is sometimes dillicult to find again the right plane of dissection below the 
fibrosed area. The search, however, is verj- greatly simplified if a strand of 
gauze has been thrown round the distal part of the duodenum as described 
above. At lien liealthy gut has been reached, it is grasped in the blades of a 
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narrow clamp (a long narrow Kochcr forceps will do) and cut across, the 
clamp remaining on the distal segment. 

The restoration of continuit3^ of the alimentary canal is brought about 
usually bjr axial anastomosis, sometimes by Moynihan’s no-loop method of 
end-to-side gastrojejunostom5\ A sufficient amount of stomach having been 

removed, the axial union is 



Fic. 202, — Tho stomnch has been cut across just 
proximal to tho pylorus. The pancreatic aspect of the 
nuodcnuiii is o.vposod, showing branches running into it 
from tho panoroatico-duodcnal vessels. Notice the prox- 
imity of the common bile-duct. A, Gall-bladder ; B, C, 
Pyloric arterj- ; D. Right gastro-epiploie vessels; E. Pan- 
creas ; F, Panercatico-duodenal arterj’ ; G. Pj’lonis : 
H, Gastro-duodenal arterj-, common bile-duct, pancre- 
atieo-duodenal vein. 


proceeded with as follows. A 
gastric clamp controls the 
escape of stomach contents. 
A duodenal clamp is not used 
for the same purpose, as it 
gets too much in the waj^ and 
the escape of duodenal con- 
tents is not usually too great 
to be dealt with. The clamp 
closing the duodenal end is 
rotated to expose the posterior 
aspect of the gut, and applied 
to the stomach as in Fig. 203. 
The posterior seromuscular su- 
ture is inserted. The comple- 
tion of the anastomosis follows 
ordinar}^ practice. The clamp 
on the duodenal end is simply 
removed. The tissue damaged 


in its grasp is very narrow, 
does not seem to influence healing, and is not cut away. Owing to the 
pre\dous compression of the edge, there is ^■er3’■ little hfemoi’rhage from the 
duodenal stump. Nearl\^ alwaA’^s a part of the lumen of the stomach has to 



Fig. 203. — First stage in the anastomosis of the stomach to the duodenum. 


be sewn up separatehr to adapt it to the smaller lumen of the intestine, as 
shotvn in Fig. 204. There has been no trouble at the much-feared dangerous 
angle. The insertion of the posterior seromuscular suture is sometimes 
troublesome, but it is important that the suture of the posterior wail of the 
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duodenum should be carefully and accurately done. Union occurs easily and 
firmly, as the non-peritoneal surface of the duodenum adheres quickly to the 
peritoneal-covered gastric surface. In Case 2, u-hen the ulcer area la een 
separated and removed, so little duodenum above the papilla remained tor 
suture that only one layer behind was possible. The convalescence was as 
smooth and uninterrupted by incident as in. any other case. It is qui e 
possible that a single ConnelTs suture, at 



THE DISADVANTAGES AND DANGERS OF THE OPERATION. 

One disadvantage is the lengtli and tediousness of the operation. I have 
not been able to perform a partial duodenectomy under an hour and a half, 
and tlie difficult cases ha\-e taken two hours. A simple pylorectomy may 
be quicklj’^ done ; but when any considerable length of duodenum is removed, 
the necessary ligation of so manj’- small vessels consumes much time, whilst 
when there is a great deal of fibrosis in the neighbourhood eveiy step must 
be carried out with caution and deliberation. The duration of the operation 
has had very little noticeable effect upon the patients. The whole procedure 
is performed with a minimum exposure of the %’iscera. Usually the small 
intestine is not seen, and scarcely a glimpse is had of the transverse colon. 
These viscera remain throughout undisturbed within the abdomen. The 
ana;sthcsia during most of the time need be only very light. The statistics 
quoted above demonstrate how low the immediate mortality may be. Still 
the operation calls for an unusually sustained effort of concentration and 
care on the part of the surgeon, and this may be accounted a drawback. 

The dangers of the operation are not small. The major one is that of 
injury to the bile or pancreatic ducts. Injury of the pancreatic ducts is more 
serious than that of the bile-duct. This subject has been studied bv 
P. Clairmont.® He points out that of 7 deaths following duodenectomy, 5 
were due to injury of the pancreatic duct, whilst another was due to injurv 
of the common bile-duct. Pancreatic injuries are very fatal; but sometimes 
recovery occurs after a stormy convalescence and, usually, secondarj' inter- 
ventions. The injurv is followed by a rapid pulse, high temperature, signs 
of local peritonitis, abscess formation, fat necrosis, and the appearance of a 


* tins method Ims been employed twice since the above was written, with 

satisfactory results. ’ 
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pancreatic fistula slioiild tlie patient survive tl]e first few days. In cases 
that recover arc seen a striking pallor, arrest of convalescence, anorexia, 
great wasting, and tacliycardia. Special tests show pancreatic insufficiency! 
In one of my patients {Case 5) the common duct was cut right across as it 
lay in the callous mass forming the head of the pancreas. As a papilla was 
seen in the resected portion of duodenum, it is supposed that the pancreatic 
duct was severed at the same time, though it was not demonstrable in the 
area of ojreration. The common bile-duct is ver}^ evident in an accident of 
this kind, because it gives vent to green bile ; but the pancreatic fluid is 
colourless, whilst the duct is smaller in calibre than that which conveys bile. 
In this particular case, b}' turning in the margin of the duodenum and suturing 
it to the pancreas, the raw surface of this latter rdscus, which had been injured 
and which contained the ducts, was implanted into the open end of the 
duodenum. A fortunately lia]>py result followed this procedure, the patient 
getting quite well with comparatively'' little disturbance of his convalescence. 

In conneetion with this subject cei'tain anatomical facts must be remem- 
bered. There is very frequently an accessory pancreatic duct (duet of 
Santorini) which enters the duodenum nearer to the pylorus than the main 
duet. In 8 per cent of cases, according to Clairmont, this is of such a size 
that it forms the main channel for the delivery of the pancreatic juice. 
Normally the duct of Santorini opens about 4 cm. from the pylorus, rvhilst 
the papilla of Yater is appro-ximately 6 cm. from the same point. Often the 
two openings are much closer together. In 100 cases of duodenal resection 
reported by the same obserrmr, a pancreatic duet was met with fifteen times. 
Only by very careful dissection can injury be avoided. If a duct is not larger 
in calibre than that of a steel knitting-needle, it can usually be ligated and 
divided, as it is the accessory duct ; if larger than this, it must be preserved. 
Injury'' of the pancreatic tissue alone, rvithout division of its ducts, may cause 
complications. Such damage can be prevented by always leaving the floor 
of the ulcer on the pancreas intact, making no attempt to remove it, and, by 
careful haemostasis, avoiding the necessityj^ for passing a number of sutures 
through the pancreatic substance to control heemorrhage. Ligation of the 
pancreaticoduodenal artery at a single point can be done apparently without 
any'' harm resulting. In one of my' cases I had to ligate the trunk of the 
corresponding vein. There rvere no ill effects. 

THE PLACE THAT DUODENECTOMY SHOULD ASSUME IN 
THE TREATMENT OF DUODENAL ULCER. 

Should resection of the duodenum displace gastrojejunostomy as the 
method of choice ? The answer to this w'ill depend partly' upon the en 
results obtainedf and partly upon the as y'et unprox'ed point as to w le ler 
the increased advantage gained, should such be proved, is commensura e 
w'ith the added risk of the operation. The operative mortality' has ecu 
brought down to a figure not very much greater than that of simple gas ro 
jejunostomy' (v. Haberer 3-5 per cent in 169 cases, H. Finsterer 2 per cen in 
last 198 cases). We still aw'ait more reports of late results. Haberer reg^r 
them as very much more satisfactory than those follow'ing any m irec 
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method. It is essential that experience of the operation in this country 
should be accumulated to come to a deeision on this question. Finstererio 
regards resection as the method of choice. He claims, after five years or 
longer. 93-6 per cent absolute cures in 63 cases when the duodenum and one- 
half of the stomach were removed. However, he stresses the technical diffi- 
culties of it, and indeed has published a series of cases where, in preference 
to attempting resection, he performed exclusion of the pjdorus and gastro- 
ieiunostomy,°with removal of the whole of the pyloric section of the stomach,^ 
obtaining thereby S4-S per cent two-year cures in 33 cases. 

One other problem in connection with the operation remains to be 
decided, namely, the amount of stomach which it is ad\'isable to remove at 
the same time as the affected duodenal segment. Some surgeons di\ide the 
stomach across, just proximal to the pylorus, whilst others, who follow the 
teaching of Finsterer, remove two-thirds or four-fifths of the stomach, by 
which means they permanently reduce the digestive power of its secretion 
and claim to remove the tendenc}' to ulcer formation. 

CASES. 

Case 1. — ^D. H., male, age 40. Indigestion -in attaebs, -with free inter\-als, for 
nineteen years. Pain three to four hours after food, relieved by the next meal. 
Vomiting occurs. .4.ttacks getting more frequent and longer in duration. 

Bariuji Mkal. — Deformit}' persistent in first part of duodenum: some delay 
in emptying time. 

OpEn.\Tiox. — .Aug. 28, 1923. Paramedian laparotomy with retraction of the 
rectus muscle. An ulcer present on upper wall of first part of duodenum, extending 
round to the posterior wall. A good deal of fibrosis present, extending into pancreas. 
Greater cuivature of stomach dragged over and adherent to second part of duodenum. 
Preparation of duodenum and excision of the affected portion with axial anastomosis 
in ordinary way. 

Convalescence smooth. 

Case 2. — F. AV., male, age 33. Indigestion for many years. Pain has no relation 
to food, but is worse if inteivals between meals are longer than usual. Xo vomiting. 
Trvo weeks ago awoke with severe abdominal pain, which was followed by copious 
111010:03 and by fainting. 

B.miuM ^lirAU. — Shows a persistent irregularity of first part of duodenum, and 
a residue in stomacli five and a half hours after the meal. 

Opcn.\Tiox. — Oct. IS, 1923. Paramedian laparotomy with retraction of the 
rectus muscle. A puckered ulcer on anterior wall of first part of duodenum, and 
a large one behind in second part, penetrating the pancreas. Preparation of'duo- 
dcniun according to usual technique. Stomach cut across just proximal to pyloric 
sphincter. In separating the second part of duodenum, the lumen had to be pene- 
trated by cutting round the margin of the ulcer on the pancreas. AATien normal 
duodenal wall was reached again, it was found that there was only sufficient to put 
in one row of sutures. Axial anastomosis between duodenum and stomach was 
therefore jicrformed. using one laver of penetrating sutures behind and the usual 
two layers of sutures in front. 

Convalescence proceeded without incident. 

Case 3.— E. C., male, age 42. Twelve years' history of indigestion with remissions. 
Uunplamts much worse for last six months. Pain one to two hours after food. 
\ omiting occurs arid relieves the pain. Exploration eight years ago in another 
iiospilal. but no lesion of stomach or duodenum found. ^ 

Bauium Muai..— Deformity of first part of duodenum. Small shadow persists 
here after stomach is emjity. ^ 
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Operation-.— Oct. 31, 1923. Median laparotomj- throiigli old scar. A larf'e 
mass present m posterior Avail of first part of duodenum, extending doAvn to second 
part. A large ulcer crater could be felt by inv-aginating the anterior duodenal Avail 
Avith the finger. ISIuch fibrosis of head of pancreas. Mesocolon dragged up in a fold 
and adherent to the mass. IMuch thickening of the gastrohepatic ligament. Separa- 
tion of lesser and greater omenta from prepyloric region of stomach. Dhdsion of 
stomach 11- in. proximal to jiylorus. The duodenum Avas then separated from the 
fibrotic pancreas and gastrohepatic ligament, the floor of the ulcer being left attached 
to the pancreas, Avhich necessitated incising into the lumen of the duodenum around 
the margin of the ulcer. Suture of duodenal stump. Anastomosis of open end of 
stomach to the first part of jejunum by Moynihan’s technique. 

ConA-alesccnec smooth. 

Case 4. — ri. P., male, age 3G. Indigestion for eighteen months in attacks, Avith 
free intervals. Hunger pains. 

B.ariuai Me.m.. — S tomach hAqiertonic, but there is delay in emptying time. 
ShadoAV of bulb indistinct. Pylorus more to right than usual. 

Operation. — Noa-. 29, 1923. Paramedian laparotomy AA-ith retraction of rectus 
muscle. An ulcer present on anterior Avail of first jiart of duodenum. Mobilization 
of duodenum by usual technique, folloAA-cd by excision of affected part together Avith 
the pylorus, and end-to-end anastomosis. This operation Avas performed Avithout 
dilliculty, as infiltration of the pancreas and gastrohepatic ligament ivas absent. 

Case 5. — F. G., male, age 55. Nine years' historj- of pain and vomiting after 
food (four to five hours). The indigestion has been continuous, Avith no completely 
free inten-als. 

Bariu.ai jSIe.ai.. — Findings not distinctiA-c : delay in emptying time. 

Operation. — J an. 9, 192-1. Paramedian laparotomy- Avith rectus muscle 

retraction. The folloAving jiathological condition Avas found at operation : scar 
on anterior Avail of stomach, about 1 in. from py-lorus ; large penetrating ulcer of 
duodenum on posterior Avail at junction of first and second parts, spreading into 
pancreas ; cicatricial contraction of AA-all of duodenum opposite to the ulcer, gh-ing 
rise to deep constriction. The duodenum Avas prepared in the usual Avay, but in an 
attempt to remoA-e the duodenum AA-ithout opening its lumen the common bile-duct 
AA-as cut right across. It is belicA-ed that the main pancreatic duct AA'as also seA-ered— 
though it could not be identified in the sclerotic mass AA-ithout further dissection— 
becausc, in the section of the duodenum remoA-ed, the papilla AA-as seen. A tube 
Avas inserted up the common bile-duct and introduced into the open end of the 
duodenum. The cut surface of the pancreas containing the seA-ered ducts AA-as 
implanted into this open duodenal end. The stomach Avas anastomosed to the 
jejunum, though a certain length of loop AA-as left, as there AA-ere adhesions bctAA-een 
the first part of the jejunum and the under surface of the transA-erse mesocolon. 

On the fourth day- the temperature rose to 101°, and on the fifth jaundice 
appeared, but the temperature had fallen to normal. It neA-er rose again. 
ninth day- the jaundice had disappeared, and from this date conA-alescenee proceeded 
Avithout incident. 

Case 6. — .1. B., male, age 45. Indigestion for fiA-e y-ears, Avith interA-als free 
from trouble, but AA-liich haA-e gradually- become shorter in duration. Pain occurre 
usually- one hour after food. Vomiting from time to time. 

Barium Meal. — Jluch delay- in emptying time of stomach ; eight-hour residue 
considerable. Deformity- of prepy-lorie shadoAA-, and a persistent fleck in region 
of first part of duodenum. Cap neA-er seen properly- filled. 

Operation.— J an. 10, 1924. Paramedian laparotomy Avith retraetion of rectus 
muscle. Puckered ulcer on upper AA-all of first part of duodenum, just bey-ond ic 
py-lorus, Avith much infiltration of gastrohepatic ligament. A number of adhesio 
betAveen gall-bladder and second part of duodenum. Pylorus and first par 
duodenum excised aecording to usual technique. There Avas a broad ad 
betAA-een posterior aspect of py-lorus and pancreas. Axial anastomosis be aa 
stomach and duodenum. 
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Convalescence complicated by bronchitis during first few days following operation ; 
othenvise satisfactoiy. 

Case T. H. S., male, age 30. Histoiy' of indigestion with intervals of complete 

freedom for more than two years. The pain appears regiilarly about four hours 
after food. Pain made worse by exercise. Occasional vomiting. 

Barium jMeal. — I rregularity of pyloric shadow. Small four-hour residue. 

Operation'. — Jan. 31, 192-1. Paramedian laparotomy ivith retraction of rectus 
muscle. Ulcer on anterior wall of first part of duodenum, and another on posterior 
wall at beginning of second part. Considerable fibrosis of pancreas in neighbourhood 
of posterior ulcer. Duodenum freed by usual technique to a point beyond the situation 
of the ulcers, -ndiere it ivas cut across. Stomach di\'ided li in. proximal to pylorus. 
End-to-end anastomosis of stomach to duodenum u-ithout clamps. 

The bronchitis detectable before operation was lighted up, but the signs in chest 
had disappeared by the fifth day after operation. Convalescence othenvise uneventful. 

Case S.— C. L.. male, age 44. Attacks of severe indigestion, with free intervals, 
began six and a half years ago. The pain bears no constant relation to the taking 
of food. Vomiting occurs during the attacks. Xo hncmatemesis or melama, and 
appetite good. 

Barium jMe-vl. — S tomach empties in average time. It is hj'pertonic. Duodenum 
not visualized distinctly. Ulcer of lesser cun-ature suggested. 

Oper.vtion. — -March 13, 1924. Paramedian laparotomy with retraction of 
rectus. IMien the abdomen ivas opened, the duodenum was found to be completely 
embedded in adhesions, binding to it the gall-bladder, omentum, and liepatic flexure 
of the colon, .\fter separation of these adhesions, tliere ivere found to be a M'hite 
scar on anterior ivall of first part of duodenum ; a large ulcer on posterior -wall, 
adherent to pancreas : a stricture of the second part of duodenum ; and much 
infiltration of the gastrohcpatic ligament. By the usual technique the affected 
segment of the duodenum ivas excised and joined axially to the stomach. 

Convalescence uneventful. 

Case 9. — G. F.. male, age 29. Four years ago had severe attack of abdominal 
pain ivith vomiting. Ever since he has had constant indigestion, irith only a fevr 
weeks' relief. Pain tivo hours after food, followed by vomiting. Xo ha:ma'temesis. 

B,\riu.m ^Ie.^l. — Duodenum never seen properly filled ; six-hour residue 
considerable. 

Oper.vtiox. — March 20, 1924. Paramedian laparotomy -with retraction of 
rectus muscle. Small ulcer on anterior ivall of first part of duodenum and large 
sclerosed mass on posterior wall. Two adliesions between gall-bladder and duodenum. 
Stones felt in gall-bladder. Duodenum prepared in usual way, and ulcer-bearing area 
excised. End-to-end anastomosis betu'een duodenum and stomach, which was cut 
across about 2 in. from pylorus. Gall-bladder opened and three stones removed. 
Tube sewn into gall-bladder. 

Convalescence smooth. Bile drainage lasted for eighteen davs. 
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PAGET’S DISEASE OF THE NIPPLE. 

Bv Sir GEORGE LENTHAL CHEATLE, London. 

Bv describing tlic ’ivJiolc sections of the breast suffering from Paget’s disease 
of the nipple (Fig. 205), I add the ninth to those eight separate specimens 
already published in my iiapcr entitled “ Paget’s Disease of the Nipple ”, 
which appeared in The British Journal of Surgery, Yol. XT, No. 42, 
1923. It will be seen that the jircsent examjile demonstrates the same 
problems as those I described in the previous specimens. 



Fig. 20n. — ^VJioJe section natural size) of breast suffering from Paget’s disease of 
the nipple, a, extending between the lines h and A*, in a female, age 4G, married; b is 
the duct in Fi(j. 211 ; c is the duct in Fig. 200; d is a lobule in Fig. 208; c is a lobule 
in Fig. 210. The dotted lines at / and g indicate lobule sections of the same breast situated 
deeper in the gland than Fig. 205. but which have not been reproduced here; / refers to 
ducts and acini in Fig. 209, and gr to a terminal duct a in Fig. 207, wliich leads into the lobule 
in Fig. 208. There Avero no enlarged axillarj* lymphatic glands. 


There are in this specimen different varieties of primary carcinoma. For 
instance, in direct continuity with Paget’s disease on the surface is the primarj’ 
carcinoma in the duct [Fig. 206), which, in its structure, has no characteristics 
of Paget’s disease of the nipple. After appearing as a primary duct carcinoma, 
there is an interval in which the duct is free from disease until one of its 
terminal branches is reached at Fig. 207, where carcinoma of the duct is again 
obvious, and the duct terminates in a lobule the epithelium of which lias 



PAGET’S DISEASE OF THE NIPPLE 


285 



r duct in which one of its'tcrmimU ■ t 

Ic.vi-i mto t)io lobule in Fiy. 20S. The duct *^*^inoma and 

' ' Carcinoma i^ nUo‘ seen at 6 “ ^ deeper part of the duct tj in 
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undergone conversion into primar}'- acinous carcinoma (Fig. 208). In another 
duct (Fig. 200) is seen another primary duct carcinoma, more papillomatous 
in type tiian that in Fig. 206. There is aeinous careinoma in Fig. 210. 

Tliere is another example of similarity between this specimen and those 
previously published ; take the duct c in Fig. 205, which is part of the 
duct n in 1< ig. 207. A long interval of the duct is free from disease, ■which 
reappears in a terminal branch of it at b in Fig. 207. The distribution 







Fig. 20S.—Tho carcinomatous lobiile jnto 

■which the carcinomatous duct a in ' ‘ 

leads, and corresponding to d in -Oc. 


of disease in this duct is similar to that I described in this journal. 

No. 42, Fig. 216, in Avhich onl}’^ the upper and terminal parts of the due 

were carcinomatous. . 

My explanation of these facts is that the same agents that induced le 
primary carcinoma in the upper jjarts of these ducts found an easy patiua} 
in the dilated main ducts, and were arrested in the terminal branches, ^where 
they were able to act undisturbed. 
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Fig. 20C».— a small 
collection of carcino- 
matous terminal 
ducts and acini from 
/ in Fig. 205. Tlie 
epithelial cells in the 
ducts are infiltrating 
surrounding tissues. 


Fig. 210. — A car- 
cinomatous lobule 
the exact duct 
connection of 
which 1 was un- 
able to trace. The 
lobule is seen at c 
in Fig, 205. 
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Fig. 211 is a iiigher magnification of the upper part of a duct at h in Fig. 
205. Nearly all of the epithelium lining half of the duct has undergone malig- 
nant change at a. ' ^ 

The main problem that arose in the eight specimens previously described 
is apparent in this ninth specimen, i.e. : Can Paget’s disease of the nipple be 
described as a primary lesion and the changes in the breast as secondary? 



Fig. 211. — ^Tho duot 6 in F/.7. 205. 
Nearly all tlie epithelium has undergone 
carcinomatous change (o) in one half of 
the duct’s circumference. 


Or, can these changes be described as 
primary and Paget’s disease of the 
nipple secondary ? Or, can Paget’s 
disease of the nipple and changes in the 
breast have no connection vith each 
other ? 

I have no doubt that the changes 
in tlie breast arc secondary to the 
Paget’s disease of the nipple, for many 
reasons. For fuller information on 
these points, see my article referred to 
above. 

There arc three more points to 
which I must allude : — 

1. That there was no clinical sign 
of disease in this breast. The breast 
lesions could only have been detected 
by making microscopical sections of the 
whole breast. 

2. In all the lesions I describe, the 
epithelial cells are not desquamative in 
type, but they are ^dgorous looking 
cells which — like carcinoma cells — are 


living an independent existence and are not attached to anj'^ connective tissue 
base, through which other eiiithelial cells have spread in many parts. 

3. In the connecti-\'e tissue subjacent to the Paget’s disease of the nipple, 
there are no lymphatic vessels containing carcinoma cells. The caremoraa 
in the breast is too early for this occurrence. Hence lymphatic vessels con 
taining carcinoma cells can have nothing to do with the origin of the Paget s 
disease of the nipple. 
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THE TRANSPLANTATION OF THE FIBROUS TISSUES IN 
THE REPAIR OF ANATOMICAL DEFECTS.* 

By W. E. GALLIE and A. B. LeJEESURIER, Toronto, Canada. 

Among the advances which have been made in the science of surgery in the 
past ten years the transplantation of tissues from one part of the body to 
another has been one of the most important. Skin-grafting is an operation 
which has been studied thoroughly and which has proved of the utmost value 
in the treatment of wounds. The transplantation of bone has been a splendid 
addition to our means of promoting union in fractures, although the hopes 
of investigators that the transplants would continue to live intact have been 
doomed to disappointment. Transplanted bone dies because the bone-cells 
are so remotely placed in their lacunae that it is impossible for lymph to reach 
them. Only those cells which lie on the surfaces of the transplant and in 
the open mouths of the Haversian canals and which have not yet become 
enclosed in lacunae continue to live. Fortunately, the success of a bone-graft 
does not depend altogether on the survival of the cells, and despite the fact 
that most of the graft dies, it still serves as a valuable assistant in bringing 
about union in fractures. In the case of the fibrous tissues, however, there 
is no such peculiar arrangement of the cells ndthin impermeable walls. They 
lie irregularly scattered among the fibres and are so accessible that er-en after 
transplantation of the tissue they are able to get sufficient nourishment from 
the bathing lymph to survive the operation. Jlany im-estigators have 
reported that these tissues may be transplanted with the full expectation 
that tliey will continue to li\'e, and to live practically unchanged. 

Before embarking on the investigation which forms the basis of this 
])aper. Ave conducted a series of simple experiments on animals Avhich completely 
corroborated the findings of these investigators. The animals used were 
rabbits, and the experiments consisted of operations in which patches of 
fascia, tendon, and aponeurosis Avere excised and immediately scaati back 
in their original positions. The specimens AA'erc recovered at interr'als ranging 
from a few days to many AA'ceks. 

During the first fcAv AA'ceks the specimens shoAved the ordinary phenomena 
of iiAllauAmation. At first the blood-A'essels in the tissues surrounding the 
transplants Avcrc much engorged and the Avhole area A\-as covered AAith plastic 
exudate, t cry soon a thin transparent film developed OA-er the transplant, 
consisting of capillary blood-vessels and fibroblasts. This film rapidly 


no, Surgeons of England on 
. ' V u Gallic. Avas based on the material contained in this paper. The 

Unric"Tt''^'^'r "cre conducted in the research laboratoriS of the 
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increased in thickness, and, by the end of tlie tiiird week, had developed into 
a mass of spindlc-shai^ed cells and fd)res. The blood-vessels in this film 

increased in size at a correspond- 
ing rate until they could be seen 
u'ith the naked eye, running across 
the line, of suture. During this 
time the transplant remained alive, 
and showed, on microscopic exam- 
ination, very little change bevond 
a moderate oedema. Its outline 
remained distinct, without any 
evidence of invasion by new blood- 
vessels or connective tissue and 
without anN"^ leucocytic infiltration. 
The fibres and cells continued to 
stain well. (T'fga. 212, 213.) 

After the third week the in- 
flammatory phenomena gradually 
subsided. The hyperfemia and 
oedema slowl)' disappeared, and 
the film on the surface became as 
thin and transparent as the layer 
of areolar tissue on the surface of 
normal fascia. In specimens re- 
covered as late as a year after the operation there was jiothing to indicate 
that the cells or fibres had been 
changed in any wa}" or that their 
physiological value had been in- 
fluenced by the transplantation 
(h'fg. 2U). 

These experiments were re- 
peated manj^ times, and always 
gave the same results, with the 
exception that Avhen thick jrieces 
of tendon were transplanted ne- 
ci’osis sometimes occurred in the 
deeper portions. This can be pre- 
vented by making a number of 
longitudinal incisions in the trans- 
plant through which the Ij^mph 
may reach the cells in the interior. 

Thoroughly conrdneed that 
the fibrous tissues are suitable for 
transplantation and that they can 
be expected to remain unchanged 
for long periods of time, we turned 
our attention to a study of the purposes for which they' may be transplantc , 
and of the manner in which the operations must be performed to ensure the 



Fic. 213. — Fascial tianspiant recovered afler 
three iveeks. (High power.) a, Fascial tra^- 
plant ; b. Thick film of very vascular new areolar 
tissue on surface. 
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Fig. 212.— Xorinnl fascia and aponeurosis from 
rabbit’s back, sboiring arrangement of fibres and 
cells. (High power.) o, Vascular nrcolnr tissue 
on surface; h. Deep fascia of back; e, Aponeu- 
rosis ; d, Muscle. 
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desired results. From time to time reports of successful transplantations of 
fascia lata for the repair of anatomical defects have appeared in the medical 
literature, but as far as -vve knou' there have been no investigations of how 
these successes were accomplished, and no statement of the rules uhicli 
must be adopted to avoid the possibility of failure. That failures occur is 
unfortunately true, and they have been so frequent that the transplantation 
of fascia has never come into verj’ general use. In the treatment of large 
ventral hernias and of direct inguinal hernias, for example, the filling of the 
defects with patches of fascia lata has been often described : and yet one 
rarely hears, nowadays, of the operation being performed. 

The failures have been attributed usually to the supposed necrosis and 
absorption of the grafts. This explanation may in some cases be perfectly 
correct, for it is easy to imagine that if the transplants are placed in such a 
position that a free supply of 
lymph is not available, as, for 
example, in a mass of scar-tissue, 
necrosis and absorption might 
occur. The perfect regularity, 
however, with which success is 
attained in experiments on ani- 
mals, and the practically com- 
plete absence of failures which 
has attended our own clinical 
work, have led us to believe that 
necrosis of the transplant is not 
the real explanation of failure. 

Some years ago, in a study 
of the fi.xation of tendons to peri- 
osteum and bone, we were struck 
with the amount of jirecaution 
which must be taken to secure 
an adhesion of one structure to 
the other sulliciently strong to 
withstand ordinary physiological 
strain. Wc found that in attempting to prevent the deformities of infantile 
paralysis in the feet by fixing the tendons of the paralvsed muscles to 
the bone, it was necessary to bury the thoroughly scarified tendon in a 
groove or tunnel for a considerable distance before solid union could be 
assured. Further, the surfaces of the tendon must be held firmly in con- 
tact with the walls of the tunnel for six or eight weeks. If any of the 
details of the operation were neglected, such as the complete removal of the 
areolar coverings of the tendon, and the scarification of its surface, failure of 
the lixation was the invariable result. Histological examination of specimens 
recovered at a later date clearly showed that the fixation of the tendon to the 
bone depended solely on scar-tissue, and that unless this scar-tissue were 
continuous with the connective tissue in the interior of the tendon. throu<T]x 
wounds produced in its surface, and unless the section of tendon buried in the 
bone were from one to three inches in length, depending on the strain to 



Fig, 214. — Fascial transplant recovered after 
thirteen months. (High po^er.) o. Areolar tissue 
OP surface ■with normal blood-supply ; 6, Fascial 
transplam. 
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M'Jiich the tendon M'onld be subjected, the scar-tissue always gave way or 
stretelied, and the dcforinit}' recurred. These observations caused us to 
suspect that tlic failures following the transplantation of tendon and fascia 
might be accounted for in a similar way, and ultimately led to a series of 
exjjcriments on animals which have amply confirmed the suspicion. 

The fii-st series of e.vperimcnts was concerned with the simple healing in 
the fibrous tissues. Incisions were made longitudinall}'^ and transversely in 
tendon, fascia, and aponeurosis, and sutured in various ways with catgut and 
fine silk. The sjoccimens were rccor-cred at intervals. IVhen the line of 
incision was subjected to \'eiy little strain, as in the longitudinal splitting of a 
tendon or of the fascia lata, the wound healed perfectly, and in a few months 
could not be found eitJier by naked-eye or microscopical examination. When 
the ordinary movements of the animal, however, caused a strain upon the 
line of incision, very different results were produced. Sometimes, as in 
longitudinal incisions in the middle line of the abdomen, the scar which formed 
was only slightly stretched. In others, as in transverse incisions through 
tendons and aponeuroses, the wound gave waj’’ completely and was covered 
only^ by the stretched-out areolar membranes which are normally on the 
surfaces of these structures. If the edges of the incision were simply drawn 
together into edge-to-edge apposition with an absorbable suture, the tendency 
to separation \vas greatest ; but even when silk was used, although the amount 
of scar-tissue was increased, the stitches frequently cut out and the wound 
stretched open. This tendency to opening of the wound was veiy decidedly 
lessened by scraping off the areolar sheaths, and overlapping the edges. The 
scraping of the surfaces was of the utmost importance, as without it the 
simple overlapping did no good whatever, illicroscopical examination showed 
that wdien the, sheath was scraped away tJie overlapped edges healed by a scar 
which was intimatel)'^ attached to them, rvhereas, when the areolar tissues 
were left in place, the healing simply consisted of a light adhesion of the 
ai’eolar tissue on one edge of the wound to that on the other. Even w'hen 
these precautions ^\'ere taken, however, if the grounds were subjected to severe 
or long-continued strain they frequently^ opened up. 

These observations made on animals agree fully' with clinical exjrerience. 
Examples of defective healing in wounds of the fibrous tissues are readi v 
available. Thus, subcutaneous tenotomy', which at one time was ^'ery general }’ 
employ'cd, has been demonstrated to be a dangerous operation owing to t ie 
tendency' of the scar which forms between the ends of the tendon to stietci. 
It has been replaced, almost completely, by' some other form of ten on 
lengthening. The frequency' of hernia through incisions in t.he linea semilunaris 
has forced the abandonment of this approach to the abdominal cavity'. 
the uncertainty' attending attempts i to close large umbilical and post-opera ne 
ventral hernias is too well known to admit of doubt in regard to the na ure 

of the healing. i . tpr 

A second series of extieriments was devoted to a study of the cnaiac 
of the healing which takes place between transplants and the tissues to v ic 
they are sewn. In one group patches of fascia rvere removed from the 
backs and sewn into place again by the various methods used in c\ery 
surgical practice. In another group segments of tendon were cut lee 



TKANvSPLANTATION OF FIBEOUS TISSUES 293 


similarly replaced. The specimens ^vere recovered as before at regular intervals 
up to many months. 

A study of the specimens obtained in these experiments confirmed 
completelv our suspicions as to the cause of failures after transplantation of 
the fibrous tissues. Healing of a transplant to the tissues to which it is sew n 


takes place exactly as in the 
healing of a simple wound of 
the fibrous tissues. The fact 
that the transplant has been 
cut free from the circulation 
appears to have no influence 
on the character of the heal- 
ing. If the line of contact 
is under only slight tension 
satisfactory union occurs, but 
if the scar is subjected to pro- 
longed or severe strain the 
line of suture opens up and 
the final result is a failure. 
Simple cdge-to-edge suture of 
fascia or aponeurosis and end- 
to-end suture of tendon give 
the highest percentage of fail- 
ures. Careful scraping and 
overlapping of the edges which 
are in contact greatly increase 
the strength of the union, but 
even here the success of the 
operation depends entirely on 
the strain to which the line of 
suture is subjected. Non- 
absorbable sutures add to the 
strength of the union by in- 
creasing the amount of scar 
tissue and by supporting part 
of the strain themselves, but, 
as in the case of simple wounds, 
they frequently cut out and 
the same result follows as 
when absorbable sutures are 
iised. {Figs. 215, 21C.) 



Fig. 215. — Drawing of patch-transplant of aponeurosis 
recovered after thirt^n months. At the operation the 
transplant was accurately sutured all around its edge to 
the normal aponeurosis. Union has taken place by the for- 
mation of weah scar-tissue which has stretched consider- 
ably. o. Aponeurotic transplant ; 6, Thin film of new 

tissue uniting a and c : c. Edge of normal aponeurosis. 


lu a third series of experiments we investigated the healing of transplants 
of tendon and fascia to bone. The results indicated that the nature of the 
healing is exactly similar to that which occurs when a tendon is transferred 


to a new insertion. If the trans])lant is simply semi to the periosteum, or 
placed under it. or laid in a groove in the bone for a short distance, it veri- 
soon pulls away after strain is applied, owing to the weakness of the scar- 
tissue which forms the bond of union. To make certain of a permanent 


a 


b 
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fixation it is necessary to scarify the surface of the transplant and to place it 
in close apposition with raw bone for a considerable distance, from one to 
three inches, depending on the anticipated strain. If it is intended to bury 
the tendon in a groove, the most certain method of fixation is to split it into 
several tails and to pack it into the groove along with slivers of the bone 
removed with the gouge. TIic periosteum is sewn over all. In this way the 
surfaces to which adhesions will take place are greatly increased and the scar- 
tissue is carried into the deptlis of the transplant. The most generally useful 
method of fixation, however, is to pass the end of the transplant, which has 
been split into tails, through a drill-hole in the bone, and to fix it there bv some 
form of absorbable suture which will hold it in place till healing occurs. 


C 



Fig. 2l(». — Line of union between aponeurotic 
transplant and normal aponeurosis after thirteen 
months. (Higli power.) n. Aponeurotic transplant ; 
6, Normal aponeurosis ; c, New scar-tissue between 
the two. 


These simple experiments 
harm been useful in fixing our 
attention on the weak point of 
the usual methods of filling ana- 
tomical defects witli transplants 
of the fibrous tissues. Evidently 
edge-to-edge suture of aponeu- 
rosis or fascia should only be 
done udiere the tissues can be 
brought together without tension, 
and where the subsequent physio- 
logical strain will be slight. It 
will be rare indeed to find an 
occasion in which this method 
will be useful in sewing in a 
transplant. The e.xperiments in- 
dicate that, in practically all 
cases where transplants are re- 
quired, it is necessary to overlap 
the edges freely and to scrape 
and scarify the surfaces whicli 
are placed in apposition, before 
finn healing can be expected. 


Silk or linen rvould appear to be the suture material of choice. 

The objections to these refinements of technique are considerable. In 


the first place, many surgeons, in common with ourselves, hesitate to use 
non-absorbable sutures owing to the frequency Avith Avhich they^ set up late 
irritation. In the second place, the operation is made long and difficult, and 
the additional handling of the tissues adds to the chances of infection of the 
Avound. And, lastly^ the precautions by^ no means eliminate the possibility 


of separation of the AA'Ound, as. after all, the union is dependent on scar. 

In thinking oAmr Amrious means of getting rid of these objections, it 
occurred to ' us that it might be possible to eliminate the jAatch-transplant 
altogether, and replace it by liAung sutures made from fascia lata. To test 
this idea, a series of experiments AA'as performed in AA’hich strips of fascia a 
quarter of an inch Avide and about six inches long AA’ere remoA'ed from me 
rabbits’ backs, and, after being threaded on a needle, Avere used to scav together 
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the edges of the gap left by their removal. The edges were not drawn into 
apposition but were left apart, so that the M'hole strain would eome on the 
suture and not on any scar-tissue which might form in the line of union. To 
test the effect of the operation on the strength of the sutures, we made a rough 
estimate, by means of a special machine. 


of their tensile strength at the time of 
the operation and again .when the speci- 
men was recovered. We also studied the 
question of stretching or contraction of 
the suture by attaching to it at accurately 
measured intervals two black silk threads 
to act as markers. The distance between 
these markers was measured again when 
the specimen was examined. The speci- 
mens were recovered at intervals from 
a few days to two years after the 
operation. 

The changes which occurred in the 
sutures agreed accurately u-ith those 
already described in the case of patch- 
transplants. A few days after the 
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Fic. 217. — Drawinp of Imng suture 
of fascia, recovered three weeks after 
its insertion in rabbit’s back. On the 
upper stitch are shown the two black 
silk markers used to test the effect of i 
the operation on the length of the * 
suture. Dilated blood-vessels can be ' 
seen traversing the area in the areolar 
film wliich forms over the suture. 


H operation the surrounding tissues were 

B ' I i. ■ hjqjcrscmic and the whole area was 

Bx > ' ,■ covered with a thin layer of exudate. 

1 ^; ■ ' B The suture was distinctly swollen. At 

|-|||^ jjj the end of a week minute new blood- 

vessels could be seen spreading through 
the film on the surface of the suture ; 

Fig. I'lS.— Drnivinir of imn;: suture of these increased in size until towards 
fn-cit, rccoveretl thirteen weeks after iiisor- thc cnd oF thp fhiVrl ^ v. i_- i 
t ion in rabbit s back. The .*:utiirc U now a ^ third ^\eck. bv whlch 

of exudate had been 
com erted into ordinary areolar tissue. 

,1.0 „co.„c-l,„leo ,l,o 
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of the tliircl week sliows tlie suture folded loosely together and completely 
surrounded with areolar tissue, which extends inward among the folds like 
the stroma of one of the glandular organs. The eells and fibres of the suture 
itself remained unehanged. During the succeeding weeks the inflammatory 
reaction subsides and the oedema disappears. The suture shrinks until it 
appears like a glistening white tendinous cord. In longitudinal section it 
looks like normal fascia, and in cross-section it closely resembles tendon. 


The folds are now so 
closely pressed together 
that they can be scarcely 
recognized, and the pro- 
cesses of areolar tissue 
which extend among the 
folds ha^•e become so 
thinned out as to resem- 
ble the noi'inal connec- 
tive-tissue stroma of a 
tendon. Surrounding the 
whole is an areolar film 
from which the stroma 
with its blood - vessels 
passes into the cord. 
Specimens recovered 
after the lapse of many 
months appear to have 
undergone no further 
change. No stretching 
or contracture occurs, 
and the strength of the 
suture is approximately 
the same as at the time 
of operation {Figs, -h' 
225 ). 

The effectn-eness ot 
strips of fascia as sutures 
is fully demonstrated by 
the specimens. It nP' 
jjears to be necessaiv 
onlj'^ to anchor the suture 
securely at its tAVO ex 

tremities and to make sure of getting The superiov- 

the faseia to hold them permanently ''' over linen, 

itv of the mture over absorhable “ f “ l.inev to eat oat 

silk, or silver tvire it ;Lse ^ 

or to set ujr irritation of any • ..ppUip nasses throimh them, 

edges of the defect at the ^ tissues as living mitures appears 

The idea of using strips of the fibi patch-transplants, 

to have solved the uncertainty which attended the use pat 



919 Drawing of living .suture of faseia, recovered tvo 

yeaJs aft-efinseS in rabbit’s'’ back. It does not appear to 
have been changed by the lapse of time. 
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Fig. 220. — Cros^-^ect ion of portion 
of .fascial suture after three iveeks. 
(Lo^^’ power.) o. Folds of fascia ; b, 
New connective tissue surrounding 
the whole suture and extending into 
the spaces between the fascial folds. 




Fig. 221. — Higlupower photo- 
graph of same section as shown in 
rig* 220. The cells of the fascia are 
stained well, the outline of each fold 
is distinct, and there is no invasion of 
the fascia itself by new tissue, a. 
Folds of fascia ; 6. New tissue between 
the folds. 


Fic. 222. — Cross-section of fascial 
suture .after six weeks. (Low power.) 
The suture is now a rounded cord. 
Tiic scpnnite folds can no longer be 
distinguished, and the new tissue 
between them is represented merely 
by narrow trabeculae of connective 
tissue, n, I^oundcd cord of fascial 
suture ; fc, Vascular areolar tissue. 
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Fig. 223. — High-power photograph 
of same section as shown in Fig. 222. 
a, Connective tissue between the folds 
of fascia ; b. Fascia, which is obviously 
alive and resembles normal fascia ie 
cve.*^' ^vav. 



Fin. 224. — Longitudinal section of 
fascial .suture after six weeks, showing 
tho persistence of the normal parallel 
arrangement of the fibres. (High 
power.) 





Fig. 225. — Cross-section of fascial 
suture after two years. (Low power.) 
Tt is still in the form of a [rounded 
cord, and shows no appreciable change 
from the six-weeks’ suture depicted 
in Fig. 222. 
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In the latter the -whole success of the operation depends on the character of 
the healing of the transplant to the tissues to which it is sewn, whereas, m 
the former, this doubtful factor is ' completely removed and the whole test 
of the effectiveness of the operation falls on the transplant itself. If this 
lives and remains unchanged, and experimental evidence seems to demonstrate 
this, there is no reason why a great variety of anatomical defects should not 
yield to fibrous tissue transplantation. 

CLINICAL APPUCATIONS. 

Since the commencement of our experiments, we have had ample oppor- 
tunity, both in military and ci-^’ilian practice, to test clinically the principles 
outlined. For purposes of description the cases may be grouped as follows : 
(1) I/ijurics 1o Tendons; (2) Injuries io Ligaments: (3) Certain Uminited 
Fractures; (4) Paralytic Deformities; (5) Facial Paralysis; (6) Ptosis of 
Viscera ; (7) Hernia. 

1. INJUBIES TO TENDONS. 

Of these we have had a great variety, usually wounds of tendons which 
have failed to unite and in which contracture of the muscle has made it 
impossible to bring the ends of the tendon into apposition. The cases include 
several in which trans\-erse wounds on the palmar aspeet of the wrist have 
divided all the structures from the skin to the bone. The majority, however, 
have been cases of ununited wounds of one or more important tendons. How 
these cases shall be dealt with depends on the amount of strain the tendon is 
normally called upon to withstand. To fill the gap with a transplant of 
tendon or fascia placed in neat end-to-end apposition seems to us to be too 
uncertain a method to merit consideration. Failures or partial failures owing 
to stretching of the scar are very frequent. The strength of the union can 
be increased by bevelling the ends where they are in contact and thus enlarging 
the area of the raw surfaces which are opposed to one another. Since the idea 
of living sutures suggested itself, however, we have employed these on nearly 
all occasions. An example will illustrate the manner of their use. 

.A butcher was admitted to hospital with a marked disability of the hand 
which had resulted from a knife wound, si.x months prerdously, through the 
thick of the thumb. The flexor longus pollicis had been severed, and the cut 
ends were widely separated. The ends of the tendon were exposed by two 
incisions, one along the inner border of the short muscles of the thumb, and 
another above the wrist. They were drawn together as closelv as possible, 
hut a gap of three-quarters of an inch still persisted. A thin strip was then 
cut from the tendon of the palmaris longus. about four inches in length and 
one-sixteenth of an inch thick, and threaded on a needle. It was tfed into 
the needle with fine silk, and a catgut ligature fastened around its terminal 
end to prevent fraying. Without freshening the ends of the severed tendon 
m any way they were woven together with the living suture, much as one 
splices a rope. or. better, laces a leather belt. The suture was first anchored 
m the cud of the tendon nearest the muscle by passing the needle into the side 
and out of the end of the tendon and then through the tail of the suture. In 
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this way a firm slip-knot was made which could not cut out owing to the scar- 
tissuc on the end of the severed tendon. The suture was then carried backward 
and forward across the gap, making sure to get a good grip of the ends of the 
tendon, until the suture was used up. It was finally anchored by splitting 
the tail into two strands and tying them together in a triple knot around one 
of the loojis of the suture. The knot was secured against untying b3' transfixing 
and tj’ing it u-ith a catgut ligature. The jjatient commenced active movements 
of the thumb in three weeks, and returned to his work in two months. It is 
now lour j^cars since the operation, and he has perfect function in the thumb. 

The ad\’a2itages Avhich we see in the metliod are several. In the first 
jDlace, it is simple and casj' of e.xecution. In the second place, it allows the 
cut ends of the tendon to be drawn together under strong tension, and thus 
restores the muscle as closelj’’ as possible to its normal length ; this is of 
importance if the normal power and range of motion are to be restored. And 
lasti}’. it eliminates the element of chance which attends healing bj’^ scar-tissue, 
and places the whole rcsponsibilit}’’ for union upon the transplant itself and on 
the manner in which it is u'oven into the ends of the tendon. 

Injuries to Tendons which normally are Subjected to great Strain.— 

Ligamentum Paicihv . — While the method described above has proved per- 
fecth'^ satisfactory in bridging gaps in ordinarj' tendons such as those of the 
forearm, we ha\’e hesitated to trust to it in wounds of such poAverfuI tendons 
as the ligamentum patellae. Of this latter condition we have had four cases ; 
one in which the tendon had been ruptured at its middle, about a year previously, 
bj’- a fall on an iron radiator ; one in which the tendon had been evulsed 
from its insertion and failed to unite to the bone after prolonged fixation ; one 
in which the tendon had not united firmlj' after suture with catgut following a 
transverse operative incision into the knee-joint ; and one in which the tendon 
had been forcibly torn from the patella, carrying Mu'th it a small flake of the 
bone. Each of the cases came into our hands a year or more after the accident, 
and showed such a degree of disabilit}'’ through absence of power to extend 
the knee that operative treatment was required. In all of the patients the 
patella was held high above the condyles of the femur and there seemed to be 
little prospect of drawing it down to its normal position. We were consequently 
faced with the necessitj'^ of bridging a gap with a transplant and at the same 
time making the repair so strong that it would withstand ti'emendous degrees 
of strain. After some consideration an operation was devised which has proved 
satisfactory in all four cases and can be employed equally well in all types 
of the injury. 

Through an S-shaped incision on the front of the knee-joint, the patella, 
the remains of the injured tendon, and the tubercle of the tibia are freelv 
exposed. The pieces of the tendon are split longitudinally in the middle line, 
from the patella to the tubercle. With a A-in. drill two holes are borec 
through the patella from the upper to the lower border. At the upper border 
these drill holes are about one inch apart, and at the lower about half an inc i. 
At the lower border, therefore, when the drill has passed through the bone, 
it enters the remains of the ligamentum patellm. It is pushed steadily 
until its point appears in the median incision in the old tendon. A f-in. dn 
is now applied to the tubercle of the tibia, and a deep hole is bored obliquely 
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downward into the bone. A fz-m- dr'U is then applied to points on the internal 
and external surfaces of the tibia about an inch below the hole in t e tu erc e, 
and holes are bored which incline obliquely upward to meet the large hole 
in the depths of the bone. At this stage the patient is turned on his side and 
the tendo Achillis of the same leg exposed. A segment of this tendon 
composed of half its thickness and about seven inches long, is removed and 



FU! — Drawinf: of operation for the repair of ruptured lipamentura patelia?. 
o. Seement of tendo .\chillis dranra throush holes in patella and tibia b. Kangaroo sutures 
which fasten the transplant in place until firm healing occurs. 

siilit into two equal parts. All areolar tissue is carefully scraped awav and 
—from above downward— the transplants are threaded through the holes in 
the iwtella into the large hole in the tubercle of the tibia and out through 
the small holes in its internal and external surfaces. The patella is th*’ 
dragged dotvnward with sharp-hooked retractors as far as it can be induced 
to come, and the new tendons are pulled taut and sutured together and to th 
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neiglibouring periosteum witli kangaroo tendon. This suturing must be done 
thoroughly, as upon it depends the anehoring of the patella until the new 
tendons beeome firmly healed to the bone. As the total eross-section of the 
transplanted tendon is eonsiderably less than that of a normal ligamentum 
patelhc, ive have thought it vise to give additional strength to the repair by 
bridging the gap in the old tendon by a living suture made from the tendon 
of the plantaris longus, or, if the rupture has taken place at the attachment 
to the tibia or patella, b}' weaving the li^•ing suture into the end of the tendon 
and through the holes in the bone. The old and new tendons are finally sewn 



Fig. 227. — Photographs (a, 6. c) of patient operated upon five years ago for rupture 
of the ligamentum patellce. They show the range of voluntan,” movement to be normal, 
and gi\'e some idea of the power in tlie extensors. 


together into a compact mass with catgut. {Fig. 226.) The limb is encased in 
plaster-of-Paris for about eight weeks, after which acti^'e movements are begun. 

TJiis operation has so far proved entirely satisfactor 3 ^ All four patients 
are workmen who are engaged in laborious occupations. The first patient, a 
bricklaymr, was operated on five years ago. The others were operated on 
four, two, and one j'^ear ago respectivel}'^. They have no disabilities whatever. 
{Fig. 227.) 

Rupture of the Quadriceps Tendon . — There have been two cases of rupture 
of the quadriceps tendon at its attachment to tlie patella, which had at first 
seemed to be healed firmly, but in which the sear ultimately’^ became stretched. 
These were treated bj’’ suturing the end of the tendon to the patella with severa 
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mattress sutures of fascia lata. Tliej' ivere woven securely into the tendon 
and then passed through vertical holes in the patella. The ends were woven 
into each other and sutured with catgut. No preliminary dissection of the end 
of the quadriceps was done for fear that it might lead to cutting out of the 
sutures. These patients have been walking for about a year and have no 
disability. 

IJminited Woinids of ike Tendo AchiUis . — ^This not very uncommon 
condition lends itself well to treatment with l^^•ing sutures. The tj-pe of 
operation required will depend on the nature of the injury, but the presence 
of the plantaris tendon in the neighbourhood makes the problem easy. This 
tendon makes an ideal suture, as it is so slender that it may be used in place of 
catgut to sew together the freshened ends of the tendo Achillis if these can be 
overlapped, and it is so strong that it may be used to bridge a gap when 
the ends of the se^'ered tendon cannot be brought together. 

Our first patient was a young man who had received a wound in the 
middle of the tendo Achillis some months previously, and in whom the scar 
had become so stretched that he had no power to plantar-flex the foot. The 
operation consisted of a dissection of the ends of the tendon, with removal of 
the scar, so that they could be overlapped. They were then sewn solidly 
together with sutures made by splitting the plantaris tendon into two strands. 
The result was excellent. 

■We have at present under observation a patient who two years ago 
ruptured his tendo .A.chillis at its attachment to the os calcis. He was treated 
by prolonged fi.xation of the foot in the equinus position, but the subsequent 
strain of walking separated the tendon from the bone or so elongated the scar 
that the plantar-flexor power of the foot was lost. We propose to repair the 
defect by.'splitting the tendo Achillis as in a tendon-lengthening operation and 
using half of it as a free transplant. This Avill be passed through a hole in the 
os calcis and anchored there with catgut. The two halves of the tendon will 
then be sewn together with a 3-in. to 3l-in. overlap. If it seems advisable 
the ])lantaris tendon will be used as a living suture to reinforce the repair. 

Up to the present all the cases of injuries of tendons that have been 
treated with transplants of tendon or fascia had been under treatment for 
several months before operation. We have not had occasion to treat a case 
at the time of the accident, U e are so convinced, however, that the healing 
of such structures as the ligamentum patella; and the tendon of the quadriceps 
is unlikely to prove sulficiently strong to stand the strain of normal activity, 
that, when the occasion arises, we shall attempt to repair the damage imme- 
diately by some form of fascial transplant or bv living suture. 

2. INJURIES TO LIGAMENTS. 

Habitual Dislocation of Patella. — It is rare that injuries to ligaments 
require operative treatment. Yet in ligaments, as in tendons. firm\ealing 
{Iocs not alw.ays take jflacc. .As a result, dislocations are likelv to recur and 
become exceedingly troublesome. Our attention was first drawn to the 
condition in 1017 when a soldier was admitted to military hospital with a 
lateral dislocation of the patella. His history was that a year previously the 
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patella had been dislocated during a collapse of a dug-out. The treatment had 
consisted of immobilization of the limb in full exteiision for several weeks. 
Two months later the displacement reeurred during sudden bending of the 
knee. A plication of the inner portion of the capsule with catgut was then 
performed, but within four montlis the dislocation had recurred again. After 
this last recurrence it was found that the patella would slip outward over 
the condyle as soon as the pressure of the hand ivas removed from it. In 
view of this, further treatment was abandoned. When he came under our 
observation the patella was l3'ing on the lateral aspect of the lower end of the 
femur and coidd not be dislodged from this position. The man walked onlv 
with crutches, and complained of great pain whenever the joint was moved. 
The cause of the recurrence of the dislocation was the marked degree of 
knock-knee which was present. 

The following operation was performed : The patella was freed of 
adhesions bj' dissection and forcibly lifted back into the intercondylar notch. 
Through a r’crtical incision on the inner side of the joint the inner border of 
the patella and the internal condjde were e.xposed. A transverse, hole was 
then drilled through the widest portion of the patella rvith a ^-in. drill, and 
two other holes, separated bj' about an inch, were bored in the internal condjde 
so that they met in the depths of the bone. A segment of the tendo Achillis 
composed of half its thickness and about seven inches long was then removed 
and passed through the hole in the patella, into one of the holes in the cond)de, 
and out of the other. The patella was drawn as far inward with a hooked 
retractor as it would come, and the new ligament was drawn taut and anchored 
to the patella and the condjde with kangaroo sutures. The wounds were 
closed and the limb encased in plaster-of-Paris, wdiich was moulded against the 
outer side of the patella to pre^'cnt recuiTence of the displacement if the sutures 
should loosen. Massage and movements were commenced in about seven 
weeks, and after three months the patient was discharged cured. He was 
examined a few months ago, six jmars after his operation, and reported that 
ever since he ivas discharged from hospital he has been at rvork without 
disability as a motor mechanic. During flexion and extension of the knee the 
new ligament can be felt and seen standing out like a rvhip-cord betrveen the 
patella and the condjde. (Ftg. 228 .) 

Habitual dislocation of the patella is much more common than we had 
supposed. Since the operation just described we have seen seven cases, al 
occurring in girls and jmung -women, wdthout anj’^ predisposing cause other 
than relaxed ligaments. It is an exceedingly annoying condition, as the 
displacement is liable to occur most unexpectedlj% and always produces grea 
pain and sometimes serious falls. Manj'' operations ha-i'e been designed to 
overcome it, but ferv have been completely satisfactory. 

One method in particular deserves criticism, namelj^ plication o le 
capsule. When one remembers the nature of the healing that occurs in 
wounds of the fibrous tissues, the futility of pleating an uninjured ligamen , 
such as the capsule of a joint, with catgut sutures, must be apparent. o 
illustrate this point we did a fe\v experiments in which the fascia of the ac ' 
in rabbits was plicated wdth catgut and various other suture materia s. n 
some the areolar covering was left undisturbed, but in others it was care u y 
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scraped a^vav and the fascia scarified. Invariably the folds disappeared after 
a few weeks and nothing was left to indicate that any operation had been 
performed. Plication of the fascia with a Ihmg suture, on the other hand, is 
permanent, and suggests at once that if one desires to plicate the capsule ot 
a joint a suture of tendon or fascia lata should be employed. 



Fifi. 22S. — Drawing of operation for recurring lateral dislocation of the patella in which 
Croat force recpiired to prevem the displacement, a. Segment ot tendo Achillis passed 
through holc-< in the patella and irtemal condyle and fastened in place with kancaroo sutures. 


For liabitiial dislocation of the patella, however, we have not trusted to 
]ilication of the capsule, as it is such an easy matter to tether the patella to 
the condyle without disturbing the ligament. The operation resembles that 
jicrformcd on the soldier described above, except that fascia lata is substituted 
for the tendo Achillis. Through two short incisions, one on either side of the 
jiatclla. two holes are drilled transversely through the bone. Through another 
short incision over the internal condyle two holes are drilled into the femur, 
VOL. xu.—.vo. .io. 21 
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which meet in the depths of tlie bone. A strip of fascia lata, half to tliree 
quarters of an inch in width and ten inches long, is obtained from the lateral 
aspect of the thigh and firmlj’- ligated at each e.xtremitv with stronir silk With 
the assistance of the silk the strip of fascia is drawn from without’ imvard 
through the holes m the patella so as to form a loop along its outer border. A 
pair of artcr,v clamps is then jiasscd subcutaneously from tiie incision over 



Fig. 229. — ^Drawing of operation for liabitual dislocation of the patella, o, Strand of 
fascia lata, half an inch wide, passed through holes in the patella and internal condyle and 
fastened with catgut. 


the condyle to the incision on the inner side of the patella, and the ends 
of the fascia are drawn through the subcutaneous tunnel. Again utilizing 
the silk, the ends of the fascia are drawn through the holes in the interna 
condvde and pulled sufficientlj’’ taut to hold the patella firnih^ inward. The 
overlapped portions of the fascia are then freed of areolar tissue and uoien 
through one another once or twice and sutured together with catgut. The 
silk ligatures are finallj’’ removed and the wounds closed. A plaster bandage 
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is applied from the toes to the upper portion of the thigh with the knee in 

full extension. {Fig. 229.) j.- r i. 

The subsequent history of these seven patients has been satistactorj . 

l^Iovements of the knee were commenced after six weeks, and within a tew 
weeks more the function of the joint was normal. In none of the cases has there 
been a recurrence of the dislocation. 



Klfi. 230. — Dranjiig of operation for repair of imunitcd fracture of patella in which one 
oi the fntciuent'! is a mere flake of bone. o. Hea^-j- riitiire of faj;eia lata passed vcrtieallv 
through the patella and transversely through the licamcntum patellte. 


Recurring Dislocation of the Shoulder. — The observation that filirous 
structures sucli ns the capsules of joints may lie plicated successfullv, if narrow 
sviturcs of fascia lata arc used, suggests at once that recurring dislocation of 
the shoulder might be effectively treated by this means. Unfortunatelv the 
unit opportunity wc have had to try the method occurred at the verv coin- 
iiu'iiecmcnt of our exporimonts with living sutures, and our operation was 
i cry imjierlcctly jicrformed. Recurrence of the dislocation was prompt. lYe 
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are still of the opinion, liowcver, that the method might be useful in cases 
M-hich are dehnitely the result of relaxation of the eapsule of the joint. 

3. UNUNITED FRACTURE OF THE PATELLA. 

I he sneeess of the operations on the ligamentum patellae ahead}" referred 
to led us to apply a similar method to cases of ununited fraeture of the patella 
in ■which the bones could not be brought together, or in which the fracture 
had occurred so close to tiie upjier or lower boi’der of the bone that it seemed 
unlikely that an operation designed solely to induce union in the fracture 
would provide sufTicient strength to withstand the normal strain. In the 
lormcr the fragments were drawn as closely together as they would come, and 
were held in this position by a heavy loop of fascia lata passed through drill 
holes. The ends of the loop were freed of areolar tissue and woven through 
one another and sutured with catgut. By this means the continuity of the 
(juadrieeps was established and a considerable portion of the normal extensor 
power restored. 

In the ununited fractures close to the upper or lower border of the patella, 
the di'ill holes ivere made in the large fragment only, and a loop of fascia was 
drawn through the quadriceps tendon or the ligamentum patellae through a 
transverse tunnel made with a narrow knife. Tlie presence of the small flake 
of bone on the end of the tendon prevented the loop from cutting out. One 
case will illustrate the effectiveness of this operation. The patient was a 
tall young man, weighing 250 lb., who liad fractured his patella some months 
pre^"iously through the lower tip of the bone, with wide separation of the 
fragments. He had been treated b}" placing the limb on a posterior splint, 
but no union had taken place. He Avas seriously handicapped b}" inability to 
extend the knee. The o])ei’ation consisted of bringing the freshened surfaces 
of the fragments together and inserting a loop of fascia lata, one inch in width, 
through two '\"ertical holes in the upjrer fragment and transversely through the 
ligamentum patellae just below the lower fragment. The transverse rent in 
the lateral expansion of the quadriceps tendon and the capsule of the knee 
was closed Avith a liA"ing suture of fascia tlireaded on a needle. A complete 
cure resulted. (Fi^- 230.) 

4. INFANTILE PARALYSIS OF THE SHOULDER IN SMALL CHILDREN. 

In infantile paralysis inAmhdng the shoulder gii'dle, but sparing the 
trapezius, no better operation has been deA"ised than arthrodesis of the shou c er 
joint. In small children, hoAvcA^er, it is impossible to ankylose the joint OA\mg 
to the relatiA"ely small amount of bone in the articulating surfaces. In sca era 
such children Ave haAm materially improA'ed their condition by 
acromion process to the greater tuberosity of the humerus Avith strips o 
lata. These strips Avere passed through holes in the tAVO bones an ra"*' 
sufficiently tight to hold the humerus in moderate abduction. II 
healing had occurred the patients AA'cre able to abduct and raise t le mmeu 
bj" means of the trapezius. The method is limited in its application, ® ’ 

as there is no great reason Ardry these patients should not Avait ti t re oi 
entering into the shoulder-joint haA"e dcAmloped sufficiently to. alloAA a succes 
arthrodesis. 
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5. FACIAL DEFORMITIES. 

In the field of plastic surgery, particularly in that of the face, the principle 
of living sutures may prove of value. It has been used witir excellent results 
by our confrere, Dr. W. W. IVriglit, in the treatment of congenital ptosis 
of the ej'elids. In this 
ojjeration two strands 
of fascia lata about one- 
sixteenth of an inch wide 
are threaded on curved 
needles and tied in as 
already described. A needle is at- 
tached to each end of the suture. 

A horn plate is placed beneath the 
eyelid and two small puncture 
wounds, as shown in Fig. 231, are 
made through the skin at A and C 
with a sharp-pointed tenotome about 
6 mm. above the margin of the lid. 





Fig. 231.^ — Diagram of operation for con- 
genital ptosis of eyelid in which the lid is 
permanently suspended from the occipito- 
frontalis with narrow sutures of fascia lata. 


A transverse incision B D, 1 cm. 
long, is made just above the brow. 

One needle is now entered at A and 
carried upward subcutaneously to 

emerge at the nasal extremity of the incision B D. The other needle is then 
entered at A, passed under the skin, brought out at C, re-entered tlirough 
the same hole, and brought out above at the temporal end of the incision 
B D. The second suture is then inserted in a similar manner in the outer 
half of the lid. The ends of the sutures are now drawn tightlv enough to 
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raise the lid to the desired height, and are then tied in a knot ^rhich, after 
transfixion with fine catgut, is dropped back into the transverse incision and 
buried under the skin. 

The accompanying photographs illustrate the result of this operation 
after the lapse of 3i 5 'ears {Fig. 232). No change in the suspension of the eyelid 
has occurred during that time, and the boy has excellent control of it through 
the action of the oecipito-frontalis. Twelve patients have been operated 
upon b}' this method at the Hospital for Sick Children, and all with satisfactory 
results. 

G. VISCEROPTOSIS. 

The uncertainty which attends operations for the fixation of viscera may 
possibly be removed bj' the substitution of strips of fascia for catgut. Our 
clinical experience with the method has not been great, but as far as it has gone 
it has been encouraging. Two eases of floating kidne)’’ which had been suffering 
from crises of abdominal jraiir were treated by sewing the kidnej’^ to the 
abdominal wall with sutures of fascia lata. In each case the symptoms have 
been relieved and the kidnevs have remained in place. The first patient was 
operated upon three years ago, and the kidney was fixed by the simple weaving 
of a fascial suture througli the capsule and into the lumbar aponeurosis. In 
the second case, ojrcrated on eighteen months ago, two separate sutures were 
used, one of whicii was passed through the upper pole of the kidney and 
around the last rib. and the other inserted as a large mattress stitch under the 
capsule and fastened into the abdominal aponeurosis. When the occasion 
arises again we shall use sutures obtained fium the fascia of the back and so 
avoid the necessity for an incision in the thigh. 

7. HERNIA. 

A thoughtful analj'^sis of the residts of the operative treatment of hernia 
in adults will convince the most sanguine that there is much room for improve- 
ment. The percentage of recurrences varies greatl}’^ with the experience and 
skill of the operator, but, even in the hands of the most skilful, recurrences 
after the closure of large \'entral hernias, direct inguinal heimias, and long- 
standing oblique inguinal hernias are verj'^ frequent. 

It was in the treatment of these conditions that the transplantation of 
patches of fascia lata first came into prominence, and for a time it seemed 
that the difficulties in the way’’ of a cure had been successfully’^ solved. Before 
long, horvever, recurrences again began to appear, and ultimately’ became so 
frequent that nowadays the method has very few’ advocates. In explanation 
of these failures one often hears it said that the transplant has been absorbe . 
Our researches, how’ever, have led us to the opinion that in the majority 0 
instances this explanation is incorrect, and that the blame for the recurrence 
of the hernia must be laid to the character of the liealing betw’een the transp an^ 
and the surrounding tissues. Our experiments on animals resembled rery 
closely’ the usual method of filling a defect in the abdominal w’all with a pate 1 
transplant, of of re-enforcing the line of suture after closure of the opemng^ 
The same care in overlapping the edges of the transplant and the surrounding 
tissues w'as observed. But the experiments indicated that, although the pa c 1 
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of fascia continued to live almost unchanged, it healed to the edges of the 
defect bv the flimsiest kind of tissue, and if the line of contact v ere under 
strain the edges almost invariably drew apart. This separation of the edges 
is even more likely to occur in operations on hernia, as operators rarely take 
the precaution to remove the areolar membranes from the surface of the 
transplant and the edges of the defect. The adhesion, therefore, can have 
only the strength of these areolar membranes, and can be of no importance 
whatever in preventing the separation of the hernial ring. 

If one is tempted to use a patch-transplant to assist in the closure of a 
ventral hernia, one should observe the precaution of scarifying the surfaces 
of the transplant and of the surrounding tissues which are placed in contact, 
in order that firm adhesion may take place. In spite of such precautions, 
however, the surgeon must place his whole trust in the character of the healing 
which occurs, the strength of which is very uncertain. The light scar-tissue 
which develops between overlapped aponeurotic surfaces is not equal to the 
strain which must be resisted in large ventral hernias. There is no probability, 
therefore, that the use of patches of fascia lata, sewn in with absorbable sutures, 
will ever be revived asrain. 

Ventral Hernia. — Ventral hernia is an ideal condition for closure with 
living sutures. By their use the uncertainty which attends healing by scar- 
tissue is totally eliminated and the whole responsibility for a cure placed upon 
the sutures themselves. There is practically no limit to the number of sutures 
that may be inserted, so that it becomes simply a matter of the judgement of 
the surgeon as to how many layers of sutures are necessarv' to restore the 
abdominal wall to its normal strength. The chief precautions which must be 
observed are to see that the sutures are woven securely into the tissues 
surrounding tlie opening, and tliat these tissues, wherever possible, include 
a])oncurosis. It is preferable to make no preliminary dissection of the edges 
of the hernial ring into their various layers, as the grip of the sutures is most 
secure when they arc undisturbed. If the edges of the ring can be drawn 
together without too great tension, so much the better ; but if they cannot, 
the ga]) which is left may be closed by weaving the sutures across the opening 
as in the darning of a sock. 

From our c.\]5erience with living sutures a few points in technique have 
been evolved which arc useful. Much time can be saved bv ha\'ing a second 
operator to secure and prepare tlie sutures. A few minutes before thev are 
required he makes a long incision on the lateral aspect of the thigh and exposes 
the fascia lata. Tlie fat and areolar tissues are carefully removed with the 
blailc of a scalj)el o^•cr the whole area from which the sutures are to be taken. 
.\ small longitudinal incision is then made tlu-ough the fascia, and with a pair 
of blunt-iiointcd scissors it is ripped to the required length. This will varj- 
from nine to twelve inches according to the length of the thigh. A second 
incision in the fascia is made a quarter of an inch lateral to the^ first, and one 
cud of the suture so prejiarcd is cut free and trimmed to a point. This end 
of the suture is passed through the eye of a large curved needle, and tied 
securely after transfixion with fine silk. The needles are verj- thick, and have 
an eye which is large enough to allow the strip of fascia to enter easily. The 
terminal end of tlie suture is then cut free, and a fine linen ligature' is tied 



B12 THE BRITISH JOURNAL OE SURGERY 


aroiuKl It to prevent sjjlitting. I’Jie suture is now lifted from its bed and is 
ready foi- ii^se. In taking tlie first stitch the needle is passed through a tou^h 
portion of the edge of the gap to be closed and tlien through the terminal eml 
ol the suture. In tin's iva}' a slip-knot is produced which forms an excellent 
anchor. The suture is woven strongly into the edges with as niaiiv bites 



seem necessary, and passed backwards 
and forwards across the opening until 
its wliole length is used up. Owing to 
the slippery character of the fascia it 
will be found useful to anchor the sutures 
at every second or third stitch by some 
form of knot. We usually combine a 
single loop-knot with transfixion. lYhen 
the first suture has been used up a 
second may be attached to it in tlie 
same way as pieces of tennis gut are 
fastened together, and the sewing con- 
tinued. In this way one suture after 
another may be inserted until the open- 
ing is com)ilctely closed. The suture is 
finally ended by splitting its terminal 
portion into two strands which are tied 
together about the suture in a triple 
knot. This knot should be made secure 
by transfixing it with a catgut ligature 
which wilt hold its loops in contact 
until they become firmly healed together. 
(Fig. 23i) 

The wound in the thigh has neier 


Fjo, 233 . — Dingrnins illustrating point*^ 
in the teeliriiquc of using living sutures oi 
fascia. 

1, The strip of fascia lata has been tied 
into a Inrgc-eyed needle with fine silk (a), 
and a similar ligature has been tied around 
the tail of the suture at 0. The needle has 
been passed through some strong aponeur- 
otic tissue and then through the tail of the 
suture to form a slip-knot. 2, TJje slip- 
knot drawn taut. 3, I^Iethod ot joining 
one suture to another. The suture (c) lias 
been used up. TJie needle of suture c is 
passed through the tail of suture d, and 
the needle of suture d is then passed 
through suture c. The needle of suture c is 
cut off, and suture d is drown taut. 4, 
The jointing of the two sutures completed. 


from the thigh, has there been any 


given ns any concern. Where not more 
than four sutures have been removed, 
the opening in the fascia can be readily 
closed with catgut, and there does not 
appear to be suffieient strain upon it in 
the ordinary mo\'ements of the thigh 
to cause it to open again. In several 
instances, liowever, so much fascia was 
used that the opening could not be 
closed, and in these cases no attempt 
at closure was made. In not a single 
patient, of the two hundred or more in 
whom strips of fascia ha^■e been removed 
complaint of symptoms or any evidence 


of disability resulting therefrom. 

The details of the operation for r'cntral hernia are simple. Tlie sac is 
dissected free of the edges of the ring, and removed or pushed back vitliout 
oirening it, as seems best at the time. The peritoneum is separated fioni 
the abdominal wall in the immediate neighbourhood of the opening in or cr 
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tliat the sutures may be inserted without puncturing it. As already stated, 
the edges of the hernial ring are not separated into the various layers of 
aponeurosis and muscle, as it has been found that by so doing the strength of 
the grip of the sutures is lessened. After securely anchoring the suture m 
some aponeurotic structure the opening in the abdominal wall is closed by a 
through-and-through running stitcli. Care is taken that eaeh loop of the 
suture passes through strong aponeurotic tissue, well back from the edges of 
the opening, so that all possibility of cutting out is avoided. So secure is 




Kic. i-ir. — Drawing of the repair of ventral hernia with sutures of fascia lata. Insertion 
of tlio first row of sutiire.^ which brin^ the edges of the defect together or as nearly together 
ns they will come without great tension. " * c 


tlie closure wheu jierformed in this way that in most instances a single row 
of sutures is sudlcicnt. bvit when the opesfing is larger, or the anticipated 
strain severe, it is well to sripport the first row of sutures by a second. Tliis is 
insevlcd somewhat as in the lacing of a hoot. By means of it the strain is 
distriiuitcd widely over the abdominal wall, and the tension on the former 
defect correspondingly reduced [Figs. 231. 235). 

In some of our cases the opening in the abdominal wall has been so lar^e 
that it was imjwssiljle to draw the edges together by any form of suture, fn 
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otlier cases it was ])ossible to draw tlicni together only at tlie risk of so increas- 
ing the intra-abdominal pressure as to endanger the patient’s life. In these 
]iaticnts the edges of the ojrening were simply drawn as closelv together as 
seemed safe, and the space left was completely filled Avith a meshAVork of 
sutures. The strips of fascia Ai-cre so interAvoA'eh Avith one another that no 
chinks Avere left through Avhich a hernia could occur. AVhen the healina 


Fig. 235. — Drawing of the repair of ventral hernia. Insertion of second row of sutures. 
Tlie needle takes deep bites of the aponeurosis at some distance back from the edges of the 
opening. , . u' ■ i 

a, A join between two sutures ; b, Lock-stitcli inserted to prevent slipping : c, rriplc 
knot which terminates the suture. It is transfixed with a ligature of fine silk or catgut. 
The inserts in the lower corners show methods of making the lock-stitch. 



process is complete the abdominal defect is filled Avith an ajioneurotic structure 
AA'hicli is comparable Avith the linea alba. 

During the past fiA'e years the sutures of fascia lata haA'c been used on 
many occasions in closing A-entral hernias. Most of the cases had been 
operated upon preAuously by other methods, and in all the possibilitj o a 
permanent closure AA-as doubtful. In some it seemed certain that opeiatne 
treatment AA’ould be futile. So far all the operations haA'e been success u . 
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Li several in vliich it was impossible to close the gap completely the strands 
of fascia and the knots can still be felt distinctly through the skin. 

Inguinal Hernia.— Our attention was drawn to the question of recurrence 
of inguinal hernia by the large numbers of soldiers who have returned to our 
militarv hospitals for treatment of hernias which had already been operated 
upon once and sometimes several times previously. :Many of these patients 
have come under our direct care, and we have taken the opportunity to study 
the cause of the recurrence and to attempt to find a remedy' for it. 

The histories of these patients indicated that some of the hernias had been 
present from childhood and had been operated upon just previous to enlistment, 
and that some had developed during ser\-ice and been treated by operations 
in military hospitals. In the majority of cases the patients had been kept in 
bed for three weeks after operation, and had been brought up to class A 
categorv by several months of graduated physical training. Little criticism 
could be offered of the after-treatment. 

Our findings at operation showed that a few which originally' had been 
oblique hernias had recurred into the cord. In all probability' the sac, in these 
cases, had never been completely' removed. The majority', however, had 
recurred as direct hernias, irrespective of what the condition had been originally'. 
That direct hernias should recur is not at all surprising, as the records of any' 
hospitals in which this subject has been investigated show that recurrence 
takes place in from 40 to 50 per cent of the cases, but that hernias which were 
originally' oblique should recur as direct hernias appealed to us as wanting 
explanation. Unfortunately' it is impossible to state definitely from an 
examination of these patients on the operating table just what was the cause 
of the recurrence. In most cases the external ring was very large, but whether 
this was the cause or the result of the recurrence it is impossible to sav. In 
many of the men the hernia had been present for a long time before the original 
operation, and it may be that the posterior wall of the canal had become so 
weakened by the dragging of the internal ring towards the external that it was 
unable to resist the increased abdominal pressure coincident with war-time 
activities. On the other hand, it may be that the weakening of the abdominal 
wall has resulted from the original operation in which the fascia transversalis 
nray have been injured or the abdominal muscles destroyed by' tight sutures. 
^Yhatcver the cause of the recurrence, the indications are that in operations 
for inguinal hernia in adults definite precautions must be taken to leave the 
abdominal wall medial to the internal ring as strong as it normallv should be. 
and if there is any possibility of the posterior wall of the canal being weaker 
than normal, it must be supported by some form of plastic operation which is 
more certain than the ordinary methods of suture. 

The defects in these methods of suture were very evident in the cases 
operated upon. In some the internal oblique muscle had been sutured to 
rouiwrfs ligament in front of the cord. In the majority, however, the internal 
oblique and the conjoined tendon had been sewn to Pouparfs ligament beliind 
the cord in an attcmjit to restore the obliquity of the canal. Vhat mav be 
the relative merits of these two methods of suture it is impossible to ‘sav. 
although theoretically, presuming that the structures which are sewn to<Teth‘er 
slay together after the sutures arc absorbed, the latter would seem to be the 
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more rational. Our findings indicate, liowerer, that it is very problematical 
■\vlicthcr the structures vhich arc sewn to Poupart’s ligament really do stay in 
this position for any length of time. In every recurred hernia operated upon 
the internal oblique muscle had separated from Poupart’s ligament throughout 
its inner half, and in some there was no evidence whatever that it had been 
sewn to the ligament. In not one instance, despite the fact that the records 
showed that the conjoined tendon and the sheath of the rectus had been sewn 
to Poupart s ligament with kangaroo tendon or catgut, did we find these 
structures together at the time of the second operation. 

These findings have produced a doubt as to whether the sewing of the 
muscles and conjoined tendon to Poupart’s ligament with ordinary sutures 
is ever a factor in preventing recurrence of the hernia. Certainlj’^ the e.xperi- 
ments in which plication of the fascia of the rabbits’ backs was performed 
would indicate that the adhesions of such structures is extremely slight. To 
iiu'cstigate the subject further a few experiments were performed in which 
muscles were drawn out of their normal positions and sewn side-to-side with 
other muscles and with tendons and aponeurosis. In a very short time after 
the absorjrtion of the sutures the muscle had returned to its former position, 
leaving no indication that an operation had been done. If, before inserting 
the sutures, all areolar membranes were remo\'’cd from the surfaces which 
were placed in contact, and particularly if these surfaces were scraped and 
scarified, the amount of adhesion was greater ; but if the normal action of the 
muscle tended to produce definite strain on the line of suture, the scar-tissue 
soon became stretched and the intention of the operation defeated. These 
results demonstrate the folly of dragging structures such as the abdominal 
aponeurosis, the conjoined tendon, and the sheath of the rectus out of their 
normal positions to suture them to Poupart’s iigament in the hope of perma- 
nently strengthening the abdominal wall. 

Direct Inguinal Hernia. — In the case of direct inguinal hernia the defect 
in the ordinary Bassini operation has frequentl}' been recognized, and many 
attempts ha\'e been made to improve on this operation by filling the defect 
in the abdominal wall with muscular or aponeurotic structures which might 
be able to withstand the strain. Thus, the transplantation of a portion of the 
rectus muscle to Poupart’s ligament, the turning down of flaps of the rectus 
sheath, and the transplantation of patches of fascia lata have all had their 
ad^•ocates. These operations all have the defect, however, that they depend 
for their success on the healing together of fibrous or muscular structures, a 
factor which unfortunately cannot be depended upon. None of them, therefore, 
has ever become recognized as the established method of lorocedure. 

The structures about the inguinal canal are peculiarly suitable for the use 
of living sutures. No dependence can be placed on a muscle such as the 
internal oblique, but in the immediate neighbourhood are the abdomina 
aponeui'osis, the conjoined tendon, the sheath of the rectus, and Poupart s 
ligament, all strong fibrous structures which will give firm anchorage for tre 
suture. With a sufficient number of strips of fascia lata, therefore, the u ea ' 
spot in the abdominal wall can be filled up completely without any distui ranee 
of the normal anatomical relations and without anj^ dependence on the uncertain 
process of healing. 
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The operation for direet inguinal hernia presents no difficulties. The 
incision is made so as to allow perfect exposure of the sj)ine of the pubes and 
the insertion of the conjoined tendon and the rectus sheath. After splitting 
the external oblique, the upper leaf is reflected until a good ^'ie^v is obtained 
of the white abdominal aponeurosis. The sac is dealt unth in the usual manner, 
although occasionally we have done nothing with it more than to push it 
backward out of the way. The first suture of fascia lata, a quarter of an inch 
wide, is then anchored secure!}' into the rectus sheath close to its attachment 
to the pubic bone. The needle is now passed beliind the spermatic cord to 
pierce Poupart’s ligament at its insertion into the pubic spine. If possible it 
should be made to pick up the periosteum to make the security of its fixation 
more certain. "When the suture is drawn taut, the weakest spot in the 
abdominal wall, namely, that which lies behind the external abdominal ring, 
is filled with a tough aponeurotic tissue which effectively prevents an}' bulging 
through the ring. The sewing is continued in an outward direction, drawing 
the internal oblique muscle to the reflected portion of Poupart s ligament 
behind the cord, until the position of the internal ring is reached. Here the 
suture is locked and then carried to the outer side of the ring, where a supporting 
stitcli is inserted. In this way the cord, at the point where it disappears 
through the abdominal wall, is surrounded by a fibrous ring which will effectively 
prevent the development of a hernia at this point. By locking each stitch at 
this stage the possibility of undue constriction of the cord is prevented. The 
sewing of the internal oblique muscle to PouparPs ligament in this manner 
is a detail of the operation wliich in our opinion is of very little value in 
preventing recurrence of the hernia. It is of value, however, in permanent!}' 
covering the peritoneum with a thick layer of muscle which will prevent the 
protrusion of peritoneum through the chinks of the next layer of sutures, 
which is the important one in the prevention of recurrence. This layer 
commences as a continuation of the first, at the outer side of the internal ring. 
The needle takes a solid bite of the abdominal aponeurosis at its point of fusion 
with the external oblique and is then passed behind the cord to pick up 
Poujiart s ligament. The suture is carried backward and forward across the 
s])ace. witli frequent lock-stitches, until the sheath of the rectus is reached, 
and this also is woven to Pouparfs ligament until the whole space is filled 
with fascia down to the pubic spine. No attempt is made with the second 
row of sutures to drag the abdominal aponeurosis and the rectus sheath out 
of their normal positions. No greater tension is exerted on the sutures 
than is sufficient to make them lie flat. The whole idea of the operation 
is to fill the weak sjDot in the abdominal wall n-ith what mav be called a 
filigree of living aponeurosis, and to depend on the strength of this filigree 
and on its grip on the surrounding tissues for the cure of the hernia. 
^^hat one does with the c.xternal oblique is of relatively little importance, 
b sually in direct hernia it is too weak to be of any value to the surgeon. 
In our earlier operations we closed it down to the external ring with a 
narrow slri]) of fascia, but in the last four years we have simplv sewn it 
up Mith catgut. The time which is spent in preventing a hernia from 
getting out of the canal is much better spent in preventing it from aettin,r 
into It. (J'ig.f. 2;?G, 237.) "" ® 
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Oblique Inguinal Hemi a— Oblique inguinal hernia rarely requires special 
attention to the closure of the abdominal wall. The cure of the hernia, 
particularly in children and young adults, depends on the complete removal 
of the sac. In these patients the posterior wall of the canal is normal, and if 
it is not damaged during the operation, should prevent the development of 
another hernia. Our researches on the healing of muscle to aponeurosis, 
and of aponeurosis to aponeurosis, and our obseiu-ations on the patients in 
whom hernias have recurred, have led us to think that the internal oblique 
muscle and the conjoined tendon when sewn to Poupart’s ligament rarely 
stay in the new position. The cures are accomplished in all probability quite 
irrespective of the attempt to close the supposed abdominal defect. 

In many oblique hernias, however, the posterior wall of the canal is not 
normal. The constant passage of intestine and omentum into the sac gradualh’' 
changes the narrow entrance of the tunica vaginalis into a wide funnel-shaped 
opening which materially stretches and weakens the fascia transversalis. The 
simple removal of the sac in these cases, therefore, leaves the posterior wall 
of the canal veiy weak and quite unfit to withstand unusual intra-abdominal 
pressure. This is true also, in even greater degree, in those cases in which 
the chronicity of the condition has resulted in the displacement of the internal 
abdominal ring to a position directly behind the external. These are the 
cases which call for some form of repair of the abdominal wall. 

The operation for oblique hernia is identical with that already described 
for direct hernia. When it is completed the weak posterior wall of the canal 
is supported by a permanent meshwork of fascia lata which is sufficient, we 
believe, to withstand all variations of abdominal strain. 

Femoral Hernia. — This form of hernia is a condition which should lend 
itself well to treatment with sutures of fascia. Unfortunately our experience 
with the method is limited to one case, so that we are not in a position to draw 
conclusions. This jjatient was a woman who had previously been operated 
upon for femoral hernia but had suffered a recurrence some months later. 
Our operation consisted of the removal of the sac through an inguinal incision, 
and the suturing of Poupart’s ligament to Cowper’s ligament with a suture 
of fascia lata. The suture was not drawn very tight, as it was not the intention 
to induce fusion of Poupart's ligament to the pubic bone, but rather to leave 
the former in its normal position and simply shut off the entrance of the crural 
canal with fascia. In this way the outer edge of Gimbernat’s ligament, which 
bounds the inner margin of the femoral ring, was ad\-anced in an outward 
direction by means of the fascia lata, to form the inner boundarj- of the 
compartment of the canal occupied by the vein. This operation has so far 
proved successful. 

Ihe treatment of femoral hernias by suture with catgut is by no means 
certain of success. In all probability the jjart of the operation which is the 
most important in accomplishing a cure, in those patients that are cured, is 
the rcmm-al of the sac. The insertion of a catgut suture from Poupart’s 
ligament to the pectineal fascia through a femoral incision, or the suturing 
ot louparts to Cowper's ligament through an inguinal incision, can have 
little effect m producing a permanent closure of the femoral rinv. Certainlv 
111 the recurred cases which we have seen there has been very little evidence 
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to sliow that such suturing had been done. The substitution of fascia for 
catgut should reIUO^'e tliis uncertainty and materially reduce the number of 
recurrences. 

The I'csults of the li\’ing suture oj)cration in hernia have been very 
satisfactory. We nou’ have I’ccords of over 100 hernias of all \'arieties which 
have been treated by this method over a period of five years, and, up to the 
present, there have been no recurrences. The majority of the patients had 
been operated upon pre^dously by other methods, and many had been operated 
upon several times. The most gratifying results were obtained in the recurred 
direct hernias, which have hitherto presented a baffling surgieal problem. Vie 
ha^•e no doubt that recurrences among these cases will oeeasionally appear, 
for defects in the anchoring of the sutures will sometimes be unavoidable; 
but if care is exercised in choosing only' strong aponeurotic structures for the 
passage of the suture, and in anchoring it securely at its beginning and end, 
recurrences will undoubtedly' be rare. Even supimration is not an irreparable 
disaster, as three of our cases became mildly' inflected, but without extrusion 
of the suture or injurious effect on the idtimate result of the operation. 

The method is recommended in the following conditions : (1) Direct 
inguinal hernia ; (2) Oblique inguinal hernia in patients at or beyond middle 
age, particularly when the canal has lost its obliquity and when the abdomen 
is becoming jrendulous ; (3) All forms of recurred hernia ; (4) All ventral 
hernias in which there is any' doubt in the surgeon’s mind as to the permanence 
of closure by' the ordinary' methods ; (5) Ventral hernia in which closure can 
be obtained only' with disquieting increase of intra-abdominal pressure— in 
these cases the edges of the hernial ring may' be left apart and the space filled 
with a meshwork of fascial sutures. 

CONCLUSIONS. 

1. In the repair of certain anatomical defects the transplantation of 
fascia, aponeurosis, and tendon is a valuable surgieal procedure. 

2. Transplants of these tissues when given an adequate supply' of lympi 
continue to live practically' unchanged. 

3. They' heal to whatever structures they' are placed in contact ' • 
ordinary scar. The strength of this scar depends oir the degree to vhici re 
surfaces which are in contact are denuded of areolar tissue and scarified, ant 
on the area of these surfaces. 

4. The employ'ment of these tissues as transplants in the fornr of su uies 
removes the element of charree which attends healing by' scar-tissue. 
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SUBMAXILLARY SALIVARY CALCULUS. 

By HAJIILTOX BAILEY, Loxdo.v. 

Salivakv calculus, the Cinderella of the stones to which human secretory 
and excretorv mechanisms are heir, owes its lowly position in the surgical 
estimation to the fact that it is never a direct cause of death. Sometimes, 
Iiowever, it is a Source of much pain and very considerable inconvenience. 

The populace of the East End of London (as revealed by the practiee 
of the London Hospital) are rarely afflicted with stone in the parotid gland 
or its duct ; nevertheless submaxillary salivary* calculus is relatively frequent, 
the ratio being a little more than 50 to 1. Christopherson^ observes that, in 
the Sudan, parotid are much commoner than submaxillaiy calculi. 

This paper is founded upon 32 cases of stone in the submaxillary salivary 
apparatus which have, with the exception of one case, been collected from 
the out-patient department and the records of the in-patient department of 
the London Hospital. 

Composition and Etiology of the Calculi. — Chemical analysis has shown 
that submaxillaiy stones and the ‘ tartar which collects upon the teeth 
arc almost identical in composi- 
tion. Both are mainly composed 
of phosphates and cai'bonates of 
c-alcium, together with small 
quantities of calcium fluoride and 
magnesium phospliate, and an 
occasional trace of sulphocyanide 
of potassium. These are com- 
bined in both instances with 
about 7 per cent of animal 
matter. Similarly the bacterio- 
logical'’ examination reveals that 
both arc swarming with micro- 

oro-Tnisiiis — Dissection to show Wharton’s duct 

c.p. , lo. jjjg structures in relation to it. {After Allen ' 

It has been suggested that Thompson.) 
salivary calculus is due to a 

foreign body finding its way down the salivary duct. In support of this 
view a fish-bone has been seen in the centre of a calculus removed from 
harton s duct, aud a feathers causing obstruction has been picked out of 
Stensou s duct. Nevertheless these rare instances prove no more than the 
hair-])in. jiicces of catheter, or other foreign body occasionally found within 
a stone of the bladder. Salivary calculus is an irreversible colloidal ad- 
soqition compound sharing with its more illustrious sisters, renal, biliarv. 
pancreatic, and prostatic stones, a certain degree of indefmiteness as to 
]>recise ctiologv. 

VOL. XIL— xo. 
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Some Points in the Surgical Anatomy and Physiology of the Sub- 
maxillary Gland. — The submaxillaiy gland, riding astride the posterior free 
border of tlie mylohoid, is divided into two portions : a cervical which occupies 
the submaxillaiy triangle of the neck, and a buccal which, lies heneath the 
mucosa of the floor of the mouth. ' The cervdcal portion constitutes more 
than two-thirds of the total gland. 

The relationships of the buccal lobe are shown in Fig. 238. Wharton’s 
duct, traced backwards, will be seen to divide at the hilum into three primary 
divisions. These divide and subdivide to drain the 1500 lobules'* which con- 
stitute the parenchyma. A section through the ampulla of Wharton’s duct is 
shown in Fig. 2-tO, and Fig. 241 is a similar section midway down the same 

duct. ’ A notable feature in 
the structure of the duct is 
the complete absence of mus- 
culature. One may therefore 
surmise that the passage of 
a stone along the duct, or, 
indeed, the norma] ejection of 
saliva, must be accomplished 
by the pressure of tlie secreted 
saliva within the gland, aided 
perhaps b}’’ contraction of tlie 
muscles which constitute the 
floor of the mouth. This pres- 
sure is considerable. Leonard 
HilF has demonstrated that, 
if a manometer is tied into 
Wliarton’s duct, the pressure 
registered when the gland 
is in full activity may be 
greater than the arterial 
blood-pressure. 

Clinical Features.— 
Sex. — Males were nearly 
three times more commonly 
affected. 

Fig. 239 . — Stones in the submaxillary glnnd, The age ^ or 

between 16 and 65. 



no 


Calculi may be present in the submaxillary gland and produce 
symptoms. In this respect they may be compared with ‘silent rena an 
biliary stones. Fig. 289 shows calcufi found accidentally m a ^ 

examination. There were no symptoms referable to the stones, anc 
were no signs when the submaxillary glands weie palpate . 

Spasmodic Pain [Uoliques salivaires’ of the French authors) >1 ‘ 
occurs at the commencement of a meal. In more than -10 per cen . ^ 
cases in which jrain rvas a feature the patient stated t lat i occuire 
or (more often) during mastication. This pain iS often severe, a 
described bj'^ the patients as like toothache. 



Fig. 240,— Tn\ns\’crse section through the ampulla of ^yha^t07l. (A prolongation 
of the sublingual gland into the papilla is sho^m.) 



Fio. 241, — Tran'^ver^c section through the middle of ^^^la^ton''s duct. 

Section's stained U'ith van Gicson and iron h»matox\’Hn. There vras no muscle 
demonstrable in the section^ of Wharton's duct examined 
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As a Cause of Lingual Neuralgia. — The intimate relationship of the lingual 
ner\'e to Wharton’s duct explains the fact that the pain which accompanies 
the passage of a submaxiliary stone may be referred to the tongue. In the 
case of a female of 22 under observation, this referred pain was described as 
“ like a needle shooting down the side of the tongue In this case the 
calculus was jjassed spontaneously. 

A Swelling Beneath the Mandible is often a leading feature of the case. 
Variations in the size bearing a relationship to meals is pathognomonic of this 
condition. 

Case 1 .—A barber, age G1 . For forty years he had notieed a swelling in the 
right submaxiliary region, “ most notiecablc after eating gooseberries or anjihing 
tart . For four months the swelling has been larger and verj' painful. A large 
salivary calculus was remo^’cd from the posterior portion of Wharton’s duet. 


A Swelling in the Floor of 
the Mouth. — This is not com- 
monlj’^ the chief complaint of 
the patient. It usually signifies 
that the stone i.s just behind 
the ampulla of Wharton's duct. 

In general, it may be said 
that an aggravation of the 
sym])toms owing to secondary 
infection is the most impor- 
tant factor in determining tlie 
loatient to seek relief. 

Physical Examination. — 

The orifices of Wharton’s ducts 
arc inspected with the aid of a 
] 30 cket torch, and the two sides 
compared. In a large number 
of cases of salivary calculus 
there is some aberration in tire 
orifice of the affected side. In 
cases where secondary infection 
has supervened, the ampulla is 
inflamed, and sometimes- pus 
can be seen exuding from the duct. Very occasional!}’ a stone impacted in 



Flo. 242. — .4, method of palpating the submaxiliary 
gland. 


the ampulla will be observed {Fig. 243). 

A dry swab is inserted under the tongue, and a pinch of salt or, e er, 
some lemon-juice is placed upon the dorsum. The patient is then as 'e 
move the tongue about until he tastes the substance introduced, keeping 
the swab in place with his finger. He now opens his mouth and rotates the 
tongue upwards and backwards. The swab is remo-ted, and rhe cue oo 
of the mouth again inspected in a strong light. Salnm can be seen 
occasionally being ejected, from Wharton’s ducts. In cases o ca ci 
impacted in Wharton’s duct there will be little or no secretion from the 


affected side (Fig. 243). 
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SUBMAXILLARY CALCULI 




Fio. — a, Specimens of calcwU. 1, Calculus extracted from the ampulla of Wharton, 

2. CidcuUis found in the hihnn of the submnxiUary gland after removal of the gland. Its 
shape sv^geests that a foreign body lie- within. (Specimen iindfy hnt by Sir Hugh Higby.) 

3, Calculus removed from the posterior third of Wharton's duct. 4, Calculi extracted after 
slitting up Wharton’s duct. 

V, Stone impacted immediately behind the orifice of the right duct of A^^larton. The 
patient is a man of 47. He is sucking a piece of gitur.e soaketl in lime juice, which was 
placed upon the dorsum of the tongue- At the same time a diy* swab was inserted under 
the longue. This )jns just been rcmovetl, and a pocket torch illuminates the floor of the 
mouth. Saliva is flowing from the left Whartonian orifice and is beginning to collect in 
the sulcus to the left of the frenum llngiire. Tlie corresponding sulcus of the right side 
TX'inains dry, for the duct is blocked by a tiny stone which can be seen shining through 
the inucosi\. 
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As the siibmaxillary gland is composed of two portions, one above and 
one beneath the myloliyoid muscle, there ean be but one efficient method of 
examining tlie wliole gland, and that is b}'^ bimanual palpation [Fig. 242). 

If, in a case of a doubtful enlargement in the submaxillaiy triangle, it is 
aseertained that there is a eontiguoiis intrabuecal and cervical swelling, this is 
good evidence that that swelling is an enlarged submaxillary salivaiy gland. 

A stone in the anterior two-thirds of IVharton’s duct is easily palpated, 
and can readily be shown bj-^ an X-ray through the floor of the mouth ; it is 
passed spontaneously in a fair percentage of cases, and in the remainder it can 
be extracted with comparati\’e ease. A stone impacted in the posterior third 
of the duct is much more difficult to detect clinicallj’’, to show radiographically, 
and to treat effectively. Attention is therefore especially directed to palpation 
of the posterior third of Wharton’s duct. 

A Method of Palpating Wharton'’s Duct. — The patient’s head is flexed 
and inclined slightly to the affected side in order to relax the musculature. 
The index finger is inserted into the mouth, the pulp of the finger being placed 
upon the internal alveolus. Tire finger is passed backwards, following the 
alveolus until the extreme posterior extremity is reached. The finger (now 
insinuated between the alveolus just behind the last molar tooth and. the 
side of the posterior third of the tongue) is rotated through a right angle, so 
that the pulp of tlie finger is directed downwards. In conjunction with the 
fingers of the other hand beneath the jaw, the -wliole course of Wharton’s 
duct is palpated from behind forward. In about one out of four patients 
this manoeu\'re brings on retching, but even in this event the valuable 
information required is elicited before any severe discomfort is experienced. 

The sounding of Wharton’s duct has a limited field of usefulness. It is 
sometimes of imlue in the type of case depicted aboi'e. Bowman’s nasal-duct 
probe and a urethral guide are the instruments best adapted for the purpose. 

Differential Diagnosis. — 

1. F 7 'om Peridental Suppuration. — Patients suffering from salivary calculus 
often attribute their pain to toothache. Selby^® records that nine cases of 
salivaiy calculus were referred to him as dental root abscesses for radio- 
graphic examination. 

2. From Cervical Lymphadenitis. — The swelling in the submaxillar} 
triangle (due to an enlarged cervical portion of the submaxillary salii’ary 
gland) is liable to be mistaken for submaxillary cervical lymphadenitis. Tlie 
differential diagnosis between enlarged submaxillary lymphatic glands and tlie 
submaxillary salivaiy gland lies in bimanual palpation. 

• Case 2. — Female, age 38. Fifteen months previously she had an attack of 
‘neuralgia’. She visited a dentist and liad two teeth extracted (right). ®. ‘ 

lump appeared under (right) lower jaw'. For one year this has been treated by jwin ,, 
with iodine. Bimanual palpation showed the swelling to be the cenucal po 
the submaxillar^' gland, the buccal portion being similarly enlarged. X-ray ex, 
ation revealed a calculus in the extreme posterior portion of Wharton s due . 

3. From a Neoplasm of the Siibmawillary Gland . — The type of 'j' 
which this differential diagnosis has to be made is the elderly indi\ i ua u i > 
a mass of stones in the gland itself. The age of the patient, the stoii} iot 
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consistency of the gland, the irregularity of the contour, all help to strengthen 
the suspicion of malignanc}*. 

The prostate gland may be taken as a parallel example. The differential 
diagnosis between prostatie calculi and carcinoma is sometimes impossible 
by dinical methods. Radiography, both in the case of the prostate and the 
submaxillary gland, has to a very large measure cleared up this diihculty. 

In the same way light is often shed upon that even more perple.xing 
problem, the differential diagnosis of submaxillary stones from a mixed 
tumour of the submaxillary gland. 

"When acute inflammation supervenes in a case of duct obstruction due 
to salivary calculus, the following conditions enter the clinical picture. 

1. Simulating Acute Primary Parenchymatous Glossitis. — Stephen 
Mackenzie,® in 18S1, reported a case of a lad sent from Victoria Park Chest 
Hospital to the London Hospital with respirator}" obstruction due to an acute 
enlargement of the tongue. The patient was given ice to suck, and provision 
was made for immediate tracheotomy should this measure prove necessarj". 
The following morning the pain and swelling had considerably diminished, 
and the patient produced a salivary calculus which he had extracted from 
his mouth during the night. 

\V. H. Haskin® records the case of a female, age 42, who sought relief 
for an enormous swelling of the tongue and enlarged glands of the neck, 
accompanied by fever. Three incisions were made into the dorsum of the 
tongue. Later, as the swelling did not abate, four more incisions were made. 
Finally, after the acute symptoms had subsided, a large calculus was found 
in Wharton’s duct and remo\‘ed therefrom. 

2. Simulating Ludtvig's Angina. — ^The following case is included in this 
series : — 

Case 3. — Clerk, age 35, was admitted during September, 1921, into Liverpool 
Royal Infirmary'. For two days he had had pain in the neck and difficulty in opening 
the mouth. On examination there was a brawny swelling of the neck, and pyrexia. 
Multiirle incisions were made into the subcutis of the neck. Later, whilst the patient 
was convalescing, he spat out two fragments of calcareous material which proved 
to be a fractured submaxillaiy salivary calculus. 

Three weeks after learing hospital he was again troubled by a swelling in the 
neck. This time the symptoms were aggravated by the taking of food, and the 
srvclling was confined to the right side beneath the mandible. He was again 
admitted, and the submaxillary salivary gland was extirpated. ” 

Certaiir cases of peritonsillar abscess invade the submaxillarv region and 
infiltrate the tissues beneath the angle of the jaw. Therefore, when'^ dealing 
with the type of case under consideration, peritonsillar abscess should alwavs 
he excluded. 

Complications. — 

Jnfcfrion.— Calculi must produce stasis of the salivary' flow. Consequentiv 
rotrogmdc secondary infection is likely to. and almost invariably does, super- 
vene. .\euto spreading infection is a potential danger as long’ as there is a 
stone present in the salivary apparatus. In the six cases in this series where 
the gland was extirpated, histological examination showed chronic inflamma- 
tion and fibrosis. 
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Carcinoma. — Carcinoma of the submaxillary gland is exceedingly rare. 
U]) to the end of 1923 there were only twenty cases on record.2 There is 
very little evidence to show that calculi predispose to this condition. 

Stricture of llharton’."/ Duct . — This gives rise to symptoms identical with 
obturation by calculus. The stricture may follow suppuration around a calcu- 
lus ; probably, liowe\'er, it is more frequently a sequela of extraction of the 
calculus from the duct, especially if the incision into the duct is not longitudinal. 

Case 4. — Female, age 31. Twenty-four montlis ago a salivarj^ calculus was 
removed through the mouth. Since tlicn there liad been intermittent attacks of 
salivarj' colic and swelling of the submaxillary gland. 

The duct was eatheterized, but this gave no relief. Later, the anterior portion 
of the duct was slit up, but the symptoms soon returned. The gland was therefore 
extirpated. No calculus was found. 

Pathological report : Chronic inflanmiation of submaxillarj^ gland. 


Occasionally this stricture supervenes upon eonditions other than calculus. 
Wharton’s duct can usually he traced lying over the anterior aspect, but taking 
no part in the formation, of a ranula. This relationship renders Wliarton’s 
duct liable to injury during the exeision of a ranula. 

Case S. — Male, age 20. Tj'irical large unilateral ranula, treated b 3 ' cutting awaj' 
anterosuperior wall, evacuating contents, and scraping the remainder of the sac. 
A few weeks later “the submaxillarv gland iised to swell up to an enormous size, 
and the patient was temporarily unable to cat”. The case has been lost sight of. 


Radiology. — Submaxillary salivary calculi, being rich in mineral salts, 
usually cast a good X-ray shadow, but. as in other forms of calcvdi, the density 

of the stone varies. Rays 
directed from beneath the 
cliin on to a plate or a 
dental film within the 
mouth demonstrate a 
stone in the anterior two- 
thirds of the duct ; hut 
as a stone in this situation 
is usualh’^ found readily 
by clinical methods, the 
X-ray picture is often a 
matter of academic in- 
terest onl^^ A stone in 
the posterior tliird of 
■Wharton’s duct, especi- 
ally at its junction with 
the submaxillary gland, 
is, as has been shouu- 
sometimes a difficult clini- 
cal problem. It is in these cases, and in stones of the submaxillary gland 
that an X-raj’^ is almost indispensable. The lateral X-ray is the on j le in 
method of demonstrating a calculus in these situations. Even when a s o^^ 
is demonstrable in the anterior two-thirds of the duct, a lateia - 
eliminate other calculi further back would 23rove a highly^ satisfactoij mens 



Fjc. — Stono 5n nnterior third of WJmrton’s duct. 

(iV. H, Jxtpe.) 
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Fig. 244- shows a stone in the anterioi- two-thirds of 'Wliarton's duct ; Fig. 245 
a lateral X-ray of a stone in the posterior tliird of Wharton’s duct ‘the 
difficult position’; Fig. 239 multiple calculi in the submaxillary "land. 

Treatment. — 

1. Expectant Treatment . — In three cases under observation in this senes, 
to the patient’s surprise and relief a stone was passed spontaneously. 

Expectant treatment consists in ordering a simple mouth-wash and 
examining the patient at intervals. Antispasmodics may be administered, 
but. observing that there is no musculature in the walls of M harton s duct, 
onlv a general sedative action can be expected. Belladonna should be avoided, 
for it inhibits the secretion of the salivary glands — the moti^■e power which 
drives the calculus onward. 

Expectant treatment is especially indicated when there are no signs of 
suppuration in a case of a 
calculus not larger than 
an orange pip, situated in 
the anterior two-thirds of 
AVharton's duct, and X-ray 
examination has shown this 
calculus to be solitary. 

2. Slitting up Whartoirs 
Duct . — This can be accom- 
plished under local anajs- 
thesia. The indications are : 

(a) Stone in the anterior 
two-thirds of the duct after 
expectant treatment has 
failed, ib) Stone in the 
anterior two-thirds of the 
duct with severe secondary 
infection, (c) ‘Ball-valve’ 
stones of the posterior third 
of the duct. .-Vn example of 
this was seen in a patient 
who had a stone in the pos- 
terior third of Wharton’s 
duct, in whom e.xpcctant 
treatment failed. On the 
day elected for tlic removal of the stone it had apparently slijjped back into 
tlic gland, for it was no longer palpable. In such a case, after the duct has 
been slit up. cx])ectant treatment controlled by radiologj' is again instituted. 

3. Treatment of a Stone Impacted in the Posterior Third of Whation's 
7h(c;.— Oceasionally a stone in this position is difficult to remove. Local 
mnvslhesia is unsatisfactory in these cases. A general aiifcsthetic through a 
.Tnnker should lie administered. Doyen’s mouth gag is placed in position 

‘"‘s are used by dentists, inserted 
Mil Inn the checks, are of value to minimize the collection of saliva. A suction 
apiiaratns would prove an ideal method of keeping a clear field. A stitch 





Fig, 24o. — Calculus in commencement of Wharton’.? duct 
((?. T'lVrondrc ) 
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through tlie anterolateral part of the tongiie is a good retraetor of this organ, 
M'hieh tends to oceiude the view. A head light is an advantage. 

It is first of all essential to ‘fix’ the stone. This may be accomplished 
by one of the following methods : — 

a. Lane’s tissue foreeps are applied in sueh a way that the teeth close 
upon the tissues beneath and behind the stone within the duet. 

b. A stiteh is passed behind and beneath that part of the duct containing 
the ealculus. A eurved needle on a holder is Used ; but the needle should 
previousl}’' ha\'e been passed through a flame in order to remove the temper. 
If the needle breaks in this eonfined spaee it is diffieult to extraet the fragments. 
The needle whieh has had the temper removed has the additional advantage 
that it can be bent to such an angle as to suit the partieular case. 

c. The stone ma}'’ be fixed by pressing it against the mandible (C. B. 
Loekwood®). 

An ineision is now made over the stone, keeping as nearly as possible 
to the long axis of the duet, in order to avoid subsequent stricture. The 
stone is best extracted ^vith the aid of a scoop : forceps tend to crumble 
these soft calculi. 

4. Extirpation of the Suhmaxillary Salivary Gland . — A satisfactory incision 
for this operation is that for ligature of the lingual arter3^ The indications 
are : (a) Multiple ealculi within the gland giving rise to symptoms ; (b) Long- 
standing cases of obstruetion due to a Whartonian calculus, especially if the 
calculus is a recurrence ; (c) Chronic inflammation of submaxillary gland 

which has persisted after removal of the stone which caused it ; (d) Stricture 
of Wharton’s duct after dilatation has failed. 

The results of this operation are highly satisfactorJ^ There is no instance 
in the records of the London Hospital of calculus recurring in the remaining 
salivarj’' glands, and the patients ai'e in no waj' inconvenienced by the loss 
of a submaxillary gland. 

I beg to thank the members of the staff of the London Hospital 
for the many advantages I have been afforded. I am also greatly indebtec 
to the sister in charge of surgical out-patients, without whose help tlic 
material for this paper could not have been collected. 
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STRUCTURAL VARIATIONS IN THYROID METASTASES 

IN BONE, WITH 

REFERENCE TO BENIGN METASTATIC GOITRE. 

By r. GORDON BELL, EniNBURGir. 

:Mrcn interest is attached to secondary thyroid tumours of bone, especially 
the ^■ariety ’\vhich appears to present a normal or benign thyroid structure. 
The interest is still greater ^vhen the thyroid gland presents, or appears to 
jjresent, no departure from the normal detectable on phj'sical examination, 
or at most is the seat of a colloid or adenomatous change. Such cases have 
been interpreted in the past, chiefly through the influence of Cohnheim/ as 
c.xamples of metastasis from a normal or benign thj’roid — benign metastatic 
goitre ; and if this interpretation be accepted, it allots to the thjToid a unique 
place in the range of surgical pathologj', for no other structure has been credited 
with a like potentiality. It seems necessary, therefore, to ^reigh the evidence 
which may be taken to support Cohnheim’s conception, and this may be con- 
sidered under the three following heads : — 

1. Certain structural and functional features of the thjToid gland require 
consideration as having a possible bearing on the problem. Ewng® points 
out in a general review of the principles of thyroid patholog}' that the gland 
possesses a remarkably abundant blood-supply capable of great variation, the 
circulation between the alveoli is of a sinusoidal character, and the glandular 
epithelium is brought into an unusually intimate relation to the vascular 
endothelium owing to the absence of a basement membrane. Great variations 
in function are closely related to these structural peculiarities, and in response 
to variovjs stimuli the glandular cells may undergo enormous hjqjeiqdasia, 
as in toxic e.xophthalmic goitre, where the richness of the cell content may 
approach or surpass that of many frankly malignant tumours, and under 
certain conditions may return towards the normal, while under other circum- 
stances the glandular epithelium may atrophy, and regenerate later. Conse- 
quently, it may be assumed that the thyroid cell proper possesses exceptional 
]TOtcntialities with regard to size, number, and functional acti%nty, and in virtue 
of these attributes may possibly be rendered more mobile ovring to its intimate 
relation to the endothelium of the sinusoidal blood-spaces through the absence 
of a basement membrane, and may thus pierce the slender barrier and enter 
the blood-stream. Once having entered the eirculation, it is easy to suppose 
that s\ich emboli, composed of normal or abnormal thjToid cells, mav readily 
be deposited mid erow in other parts, for the exceptional capaeity of thyroid 
tissue to survive and to function in new surroundings is amply demonstrated 
by the success attending thyroid grafting. In this connection it will be 

interesting to observe whether grafts of admittedly normal thyroid tissue 

])laccd. for examjdc, in the head of the tibia, which is a popular site for 
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grafting at present — displaj^ any future tcncleney to erode the bone and to act in a 
malignant fashion as the so-called benign thyroid metastasis commonly does. 

It is coin-enient here to refer to 
certain other’ histological and de- 
velopmental, features. The thyroid 
])ossesses a reserve supply of un- 
de e 1 o p e d glandular epithelium 
which, in response to a physiological 
call,' may develop and assume 
adult characters. Some pathologists, 
espeeially AVolfler, have allotted 
great importance to these reserve 
islets, sometimes called Wolflcr’s 
rests, and hold them responsible for 
the development of thyroid adeno- 
mas, which in turn may give rise 
to metastasis, benign or malignant. 
Whatever be the role of these islets, 
it is an undoubted fact that secon- 
daiy thyroid tumours in bone often 
display a structure closely resembling 
that of the foetal or . developing 
thyroid or of the foetal adenoma. The sinusoidal character of the circulation 
is often jmrtieiilarl}' observable in 
adenomata {Figs. 426, 247), and the 
endothelial lining of the blood-spaees 
ma}”^ be so attenuated that the alveoli 
appear to.be literally batlied in blood. 

This feature is exaggerated in the 
malignant adenoma, and accounts 
for the fact that the dissemination 
of thyroid carcinoma usually takes 
place by the blood-stream. It is 
conceivable that an imperfection of 
the sinusoidal endothelium, possibW 
aided by, or associated with, some 
slight trauma or strain, may allow 
the glandular cells in benign con- 
ditions of the thyroid to enter the 
circulation and give rise to a benign 
metastasis. Patel,® in a paper en- 
titled “ Tumeurs benignes du Corps 
thyreoi'de donnant des Metastases ”, 
appears ' to attach importance to 

the peculiarities and richness of the . . 

capillar}'’ circulation, and notes the valve-less condition of the thyioi acii- 

especially the inferior set. .. i . . t tlu-roid 

2. Errors in development and the osseous inclusion of abenan 



Fig. 247. — Colloid adenoma. 
show the tenuity of the sinusoidal en ° ^ ‘ j 
Tho darkly-staining spindle cells are 
there round the large alveolus, but jc,] 

able round the small alveoli, Avbicli are 
by blood-corpuscles. 
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tissue offer a plausible explanation for some benign tumours apparently 
unassociated with changes in the cer\'ical thyroid. Such an explanation may 
hold in the region of the neck in regard to the mandible, sternum, cla\ icle, 
and possiblv the cer^■ical spine. Radley and Duggan'* invoke the aid of this 
theory in the case of a tumour of the clavicle, though a small tumour had been 
removed from the thyroid two years preHously. Possibly Riedel S'* case, a 
tumour of the mandible recurring ten years after removal, might be similarly 
interpreted. ‘Accessory thyroids’, or misplaced islands of thyroid tissue, may be 
situated along the line of the thyroglossal tract, behind the sternum or clavicles, 
and towards the spine, and may conceivably be included in one or other of the 
bones mentioned, though there arc certain anatomical objections. Such an origin 
can hardlv be alleged in the case of the long bones, pelvis, ribs, skull, and lower 
jiart of the spine, and it seems necessary to assume that tumours in these situ- 
ations must have arisen from detached thyroid cells carried by the circulation. 

As bearing on this hvpothesis, Joll’s table mentioned below brings out 
the significant fact that the bones least likely to include aberrant thyroid tissue 
are most commonly the seat of metastasis, and of the 44 cases the skull and 
spine were involved 15 and 12 times respectively, as opposed to the clavicle 
and sternum 7 and 3 times. 

3. The chief evidence in favour of mefdsiasis from a normal or benign 
thyroid is derived from a series of cases reported by various observers where 
a thyroid tumour in bone has been associated with either a clinically normal 
thyroid or with some benign condition such as a colloid or adenomatous goitre. 
•Toll® has recently tabulated a comprehensive list of these two types, adding a 
case of his own and making some instructive comments. 

The first group is admittedly small, barely reaching double figures, and 
must be acceijted with great reserve in view of the fact that the cases have 
rarely been checked by an e.xamination of the cervical thyroid that stands 
criticism. Ewing indicates his scepticism by pointing out that in- none of 
these cases has the supposed normal thyroid been submitted to microscopical 
e.xamination. and .Albert Kocher" takes a similar attitude. 

The second grouj), in which a metastasis from a colloid or adenomatous 
goitre is postulated, is a much larger one. Many of the cases are open to criti- 
cism, and even Cohnheim’s case, which is classical in that it gave the start 
to the conception of benign metastatic goitre, ^vas not accejDted by some of 
his contemporaries. In this case the thyroid was generallv enlarged and was 
the scat of a gelatinous or colloid change, and the metastatic tumours in the 
spine, fenuir, and lungs were of the same type. Autopsy showed that a 
])ortion of the colloid growth had penetrated the wall of one of the inferior 
thyroid veins. Under such circumstances transplantation of thyroid tissue 
>vould readily occur, but it seems necessary to assume an abnomial growth 
activity on the part of the colloid goitre to enable it to penetrate the wall of 
the vein. Molficr® exprc.sscd his opinion of these cases in words difficult to 
<-ontraveue ; “ Wlicn the glandular cells distributed by metastasis have given 
rise, m different situations, to tumours which not only grow but exert a de^ruc- 
tivc action on the bone, the primary tumour should be considered beniim 
licit licr clinically nor anatomically, even if its malignancy cannot be established 
ny microscopic e.xamination.'' 
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It is the ^vriter’s object not to embark oh any critical analysis of the 
recorded cases, but to emphasize the facts, which may appear obvious, tliat 
])hysical examination of the neck during life is entirelj’’ unreliable, and that 
superficial inspection of the thyroid at autopsy may readily fail to reveal 
minute changes within the gland (see Fig. 252); and further, to demonstrate by 
microphotographs that a secondary thyroid tumour of bone of unquestionable 
malignancy may display a structure, foetal or adult, hardly if at all distinguish- 
able from that of a normal or benign gland. In such a cellular organ as the 
thyroid, where the cell content is subject to great variations, both in quality 
and quantity^ withiir the range of the benign, the difficulty in determining 
the onset of an early malignant change is greatly enhanced, and the interpreta- 
tion of the finer shades of malignancy is likelj’^ to remain a matter of personal 
opinion. The extreme view that it is only by complete or even serial section 
of the thyu'oid that minute foci of proliferation can be excluded is logically 
unassailable, but is beymnd the range of the practical, and even if carried out 
would hardly yield any unanimity^ of opinion in so difficult a field. 


THE MATERIAL. 

The material a\’ailable for discussion in this paper is admittedly too 
scanty for more than tentative conclusions, and is derived from three cases 
only% but of differing clinical ty'pes, which may be briefly^ summarized. 

Case 1 had a frankly'^ malignant goitre on first coming under observation, 
and in addition had a secondary deposit in a rib. 

Case 2 presented the features of a simple enlargement of the thyroid 
for several y'^ears, with recent rapid growth of one lobe as the only suspicious 
feature, early’’ malignant change being discovered on section and with the 
microscope. A secondary'^ deposit appeared in the sternum two y^ears after 
removal of the affected lobe, and, Avhen the patient presented himself for 
further treatmeirt after the lapse of another two y^ears, the tumour in the 
manubrium had reached the size of an orange. 

Case 3 presented no abnormality'^ of the tlyroid discovered during life, 
metastases manifesting themselves by' pathological fracture of the right feniiu 
and great enlargement of the left ilium, the thyu'oid nature of these tumours 
only becoming evident at autopsy' and on microscopic examination. This is 
the most interesting and important of the three cases, for it belongs to the ty pe 
that has been the chief prop of the hy'pothesis that a normal or benign thyrou 
may' give rise to metastasis. All three cases have direct practical beaiings. 

Case 3 illustrates the important principle that in dealing with an enc osja 
tumour the possible well-known secondary sources of origin such as the t lyioic, 
breast, prostate, and kidney' should be excluded before accepting the tumou^ 
as primarily' osseous. This is a counsel of perfection, and in the case o 
secondary' thy'roid deposit with no clinical change in the neck the exac 
of the bony' tumour can only' be determined by' exploratory operation. 
case is a striking illustration of the futility of depending on a P^ys’ca 
tion of the neck to exclude a thy'roid origin in the case of a dou u 
of bone, for the thy'roid showed no abnormality', and only on ° ^ 
examination was unequivocal evidence obtained that the thyioi^ 
orit^in to the tumours in the 


viaence oocamcu Lua.- . 

femur and ilium. The writer has re 
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observed another case exemplifying the same point. This patient, an elderU 
man. was referred to the surgical wards for the removal for diagnostic jju^oses 
of a hard, enlarged gland in the left supraclavicular region. No pnmary 
source was detectable in the abdomen or neck, but microscopic examination 
showed the gland to be infiltrated with adenocarcinoma of unmistakably 
thyroid character. Even with this knowledge a further examination of the 
thyroid was entirely negative. Though an origin from aberrant th\Toid tissue 
IS possible in this case, it seems more reasonable to suppose that the parent 
source in the thyroid gland is still too small to be detect?.ble by palpation. 

Cases 1 and 2 illustrate the practical difficulties of this subject when a 
surgeon is confronted with the problem of dealing with a s-ingle thjToid metas- 
tasis in an accessible situation. How little guidance he obtains from the 
pathological confliction of ideas is best illustrated by quoting Jaeger,® who 
lavs down the following four sets of conditions relative to the thjToid and the 
metastasis: (1) Malignant thyroid — benign metastasis ; (2) Benign thyroid — 
malignant metastasis; (3,' Malignant tlnnoid — malignant metastasis; (4) 
Benign thjToid — ^benign metastasis. 

If a surgical belief is based on the first set of conditions, the natural desire 
to do the best for the patient is strengthened by pathological support, and 
operation receives full justification if the primarj' tumour in the neck can be 
removed. The second set of conditions reduces the problem essentially to that 
of any primary malignant tumour of bone, with the addition that the benign 
(sic) source also requires attention. . The third set renders the problem prac- 
tically hopeless, and the fourth is the combination that all surgeons would 
prefer to meet. 

Reducing the matter to the practical, and glossing over the lingering 
uncertainty as to the existence of other latent deposits not revealed by a 
searching radiographic e.xamination, we may have to deal with a single metas- 
tasis in an accessible situation : (1 ) That develops after the removal of a th\Toid 
tumour of low malignancy, of which Case 2 is an e.xample ; (2) That is associ- 
ated with a condition of the thyroid such as an adenomatous or colloid tumour 
ivhicli lends itself to removal with every prospect of success ; (3) That is 
associated with a clinically normal thyroid rvhere the exact nature of the bony 
tumour must remain uncertain till exploraton." operation : and (4) That is 
associated with a definitely malignant goitre which can be removed or is treated 
by radium or otlier means. Under these sets of conditions, with the possible 
exception of the fourth, operation on the osseous tumour is certainlv indicated, 
and in most cases, especially in view of the existing uncertaintv as to the exact 
status of the metastasis gua malignancy, should be of a conservative nature. 


CASE REPOBTS. 

Cose 1.— Male, age 52. Complained of pain at the root of the neck, passing 
roumt Itic neck and up the side.s of the head, of tvvo months' duration, also pain over 
t he ribs on the right side, of several weeks' duration. Examination showed a con- 
Mder.ible enlargement of the tluToid. especially on the right side, and the "land 
nas hard and adherent. Over the eighth rib. below tlie angle of the right scapula 
there was a hard nodular swelling the size of a chestnut, eridcntlv growing froin the 
rib. Ihe swondaiy deposit was excised .along nith several inches of rib. but the 
goitre nas found inoperable on cxiiloration, and the wound was closed ivith a tdew 
to future treatment by radium. 
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The Costal Metastasis. — O n splitting the rib a small soliH fiodn f 
^vas found expanding and replacing it. ” ’ 

Microscopical. — GeneraWy it presents the features of an adenocarcinoma 
destroying and replacing the bone. The cells are mostly spheroidal and are arraiit-cd 

irregularly, though in places thev show 
an attempt to form acini with no' lumen 
or diict-like spaces. There is no trace 
of colloid, and the general picture "ives 
little suggestion of a thjToid origin, 
though presenting a superficial resem- 
blance to foetal tluTOid tissue, the solid 
clumps of columns of cell resembling 
those of a foetal adenoma {Fig. 248)." 

It is unfortunate, that the priman- 
tumour is not available for comparison 
with the secondary deposit, hut the 
enlargement, hardness, and fixation left 
no doubt as to its malignant nature. 

Case 2. — Male, age 47. Xoticed 
slowly increasing enlaigement of tlie 
neck for eight years, and applied for 
treatment owing to a rapid increase in 
growth on the left side during the last 
year. Examination .showed a sym- 
metrical enlargement of the thyroid, 
the left lobe displacing the' laiynx 
markedly to the right. The enlarged 
left lobe was resected, the patient 
making a smooth recovery and returning to his occupation in .Caithness. .A^ dia- 
gnosis of earl.v malignant change was made on microscopic examination. Two years 
later he noticed a swelling the size of a pigeon's egg in the upper end of tlie 
breast bone, which caused him so little discomfort that he delayed seeking further 
treatment for another two years, bv which time the 'tumour in the manubrium 
had reached the size of an orange. As there was no return of the tumour 
in the neck and the sternal metastasis appeared to be the only one, it was decided 
to remove it. 

Operatiox. — The muscular attachments to the sternum were divided, the 1st, 
2nd, and 3rd costal cartilages cut through on both sides, the sternoclavicular joints 
disarticulated, and the sternum was sawn across between the 3fd and 4tli ribs. 
At this stage the patient's condition became precarious, and the wound was packed 
with the object of completing the removal at a second stage ; but he gradually sank, 
and died the same evening. 

The Thyroid. — The resected left lobe was eonsiderably enlarged, and on section 
showed marked pathological changes. Its medial part was occupied by a ‘ j 

size of a Tangerine orange, while the solid peripheral part was sharply divinei^ 
into an area composed of spongy tissue containing colloid, and a larger pmc are.i 
containing scattered hiemorrhages and not unlike encephaloid cancer, gimng ic 
impression that a malignant change had been superimposed on a colloid c_\s i 
CToitrci 

Microscopical. — The spongy tissue shows the features of a simple 
The pale, more or less solid area shows in parts marked proliferation an 
in the character of the glandular epithelium, though maintaining the charac 
thyroid structure to such an extent that a cursory examination of one ^ ^ 

fail to note the departure from the normal, or, in other words, might c ass ‘ , 
benign condition. Many of the alveoli arc well formed, and are line U 
cells secreting colloid. The chief change appears to affect there 

groups, and in some areas these form solid cellular patches enclosing 


Fig. 2‘t8. —Case 1. Costal metastasis. Adeno. 
carcinoma j sliows typical stnictiiro, bearing a 
crude superficial resemblance to that of a fcctal 
adenoma. 
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small alveoli containing no colloid. The cells generally are larger than normal and 
stain poorly, and the nuclei are unusually large [Fig. 249). 

It is noteworthy, as indicating the 


low grade of malignancy, that no recur- 
rence took place in the remains of the 
thyroid in the four years between the 
first and second operations, and micro- 
scopical examination of the right lobe 
and isthmus after death showed merely 
the features of a simple colloid goitre. 
The Sterxai. jMetastasis. — Gener- 
ally it presents the picture of an adeno- 
carcinoma destroying and replacing the 
bone, but shows considerable structural 
variations in different parts. The bulk 
of the tumour is made up of tissue 
presenting a general resemblance to 
the undeveloped thjToid, consisting of 
columns and clumps of cells suggesting 
an acinar arrangement without a lumen. 
In certain areas the cells assume an 
alveolar arrangement so definite as to 



render a tluToid origin unmistakable, 


though colloid is absent. The cells are 
either irregular or of the characteristic 
cubical shape. In the areas where active 
destruction and replacement of bone is 
going on, the tr^je and arrangement 
of the cells are so irregular as to 


Fig. 249 . — Case 2. Tliyroid. Adenocarci- 
noma ; but preserving a superficially benign 
appearance. The alveoli are still fairly imiform 
and contain colloid, but the cells for* the most 
part differ from the normal and show a tendency 
to form solid patches. 


make the diagnosis of adenocarcinoma obvious. To summarize, tlie metastasis 
exhibits variations in stnicture, ranging from undeveloped thyroid tissue to definite 



Itu. 250. Case 2. Sternal metastasis. 
Ailenocnrcmoma. Tlie majority of the celb are 
nrraiipiM m solid pro\ip«, but commenclnir alveolar 
lorrnation cWdent. 


Fig. 2c>l.-^a5c 2. Sternal metastasis. 
power view showing general structure and the 
tendency to the formation of alveoli lined bv 
cubical cells, ^ofe broad resemblance to develop- 
mg loetal adenoma, ^ 


adenocarcinoma, with here and there 
features [Figs. 250, 251), 


an attempt to reproduce the 


normal glandular 
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Case 3. — Female, age 48. Had complained of pain in the right hip-joint and 


dilTicnlty in walking for several months, 
the right femur fractured s]}ontaneously 



Fig. 252 . — Case .3. Tliyroid. JIalignnnt 
adenoma. The entire, proliferating nodiile en- 
closed in fibrous tissue appears m a single low- 
power field. Several similar areas were present 
in other parts of the gland. 


While confined to bed. the upper end of 
A swelling became manifest in the groin, 
and pain was referred to the distribution 
of the femoral nerve, and was later 
succeeded by numbness. A skiagram 
revealed a fracture of the neck of the 
right femur, with marked rarefaction 
of the head and upward displacement 
of the trochanter. A tumour then 
developed in the left iliac region and 
gradually increased in size, oedema of 
the lower extremities became marked, 
and death took place two and a half 
years after the onset of the illness. 

The post-mortem findings arc 
described below. It is noteworthy 
that metastasis involved the bones 
alone, the lungs and lymph nodes 
escaping. 

The Thvhoid.— The gland at 
autopsy showed neither general nor local 
enlargement, and superficial examination 
revealed no departure from the normal ; 
but on section the right lobe was found 
to contain three nodules about the size 
of a filbert. Two of these were hard 
and apparently fibrous, and the third 

resembled an ordinary adenoma. 

. .. +1 


resembled an ordinary aaenonia. 

Microscopicalhj, the main part of the ® " ThS S'st 

structure. The fibrous areas, however, display definite changes. Th . 

chiefly of fibrous tissue, but enclose 
masses of glandular cells which differ 
markedly from those of a normal thjToid 
or of a tj^ncal encapsulated benign 
adenoma. The cells for the most part 
have lost their cubical shape and 
become spheroidal, and are arranged 
irregularly, but in some areas have a 
tendency to assume a tubular or alveolar 
disposition. The vascular network is 
unusually prominent, and the blood- 
spaces are large and thin-walled and 
of the character of sinusoids, the lin- 
iner endothelial cells being in close 
refation to the glandular epithelium. 

Here and there the fibrous capsule 
contains small groups of compressed 
thyroid cells, and this may be inter- 
preted either as an attempt to invade 
the capsule, or to represent outlying 
portions of thyroid tissue undergoing 

strangulation. . , , . ^ 

To summarize, the highly irregular 
arrannenient and change in shape ot 

the cell, the absence stromilv suasest a malignant adeno . 

embrjmnic character of the blood spaces stTon^i.> _ 

{Figs. 252, 253). 



Fig. 2n3.— Case 3. the si” 

view of same, showing the smuso.ds and 
a^d arrangement of the thyroid celb. 
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Tjie JIetastases in' the Right Femeu .vxd Left Ilium. — 

The femur : T]ie head, neck, and both trochanters were completely dertroyed 
and replaced by a large cavity filled with chocolate-coloured fluid, while the 
acetabulum was' filled by a soft, friable, tumour-like material. On section of the 
femur, the tumour was found to have extended for some distance into the medullaiA 
cavity, where it displayed cystic areas. 

The ilium : The greater part of the left ilium was completely destroyed by 
tumour formation, and the iliac fossa was occupied by a large mass which partially 
filled the pelvis and lay deep to the iliacus and psoas muscles. The left sacro-iliac 
was disorganized as the result of erosion by the tumour. On section, the mass was 
found to be cystic, and its appearance was highly suggestive of a cystic goitre. 

To summarize, the destructive changes in both femur and ilium were on so 
marked a scale as to leave no doubt as to the highly malignant character of the 
invading deposits. 

Microscopic Features . — 

The femoral metastasis : The solid tissue replacing the upper end of the bone 
shows for the most part a structure resembling undeveloped and badly-formed 
foetal thyroid. The cells are arransed in small groups and columns. An acinar 
arrangement is easily distinguished, and in some areas the alveoli are well formed, 
are lined by cubical cells, and contain thin, badly-staining colloid — ^the thyroid 
character being unmistakable. Certain areas show a structure exactly reproducing 
that of the nodules in the thjToid gland alreadj' described, with the same tendency 
to invade the fibrous stroma. 

The iliac metastasis : The tumour replacing the ilium shows a generally similar 
stnicture, but the formation of vesicles like those of the normal thjToid is in parts 
much more e^^dent, and in small areas reproduces the features of an ordinarj' 
colloid goitre, gi\'ing the impression that when the fungating tumour is liberated 
from the mechanical restraint e.xercised by the rigid bony tissue, it tends to undergo 
colloid In’jiertrophy, while the tissue actively eroding the fibrous and osseous 
structures retains an undifferentiated tj*pe. 

To summarize, the thjToid nature of the secondarj' deposits is everjm’here 
evident, but displays striking variations. The foetal element predominates, and is 
hardly distinguishable from the normal developing thyroid ; vesicular and colloid 
fonnation of the normal tj-pe is well marked ; and in some areas the structure of 
the suspicious nodules in the cer\-ical thjToid is exaetly reproduced. Certain areas 
might well be regarded as displaring a benign strueture, and illustrate the peculiar 
tendency of secondarj' tluTOid deposits of a cancerous nature to revert to the 
normal : but no tumour displaying such obrious malignant tendencies as described 
above can seriously be regarded as benign (Figs. 251, 255. 256, 257). 


The histological apjiearanccs of secondary thyroid deposits in bone, as 
jiortraycd in tliese three eases, display considerable variations, and this 
variability depends partly on the type of the parent tumour, partlv on the 
duration of the metastasis, and partly on its local circumstances. One would 
suggest that in the early stages of a metastasis enclosed within bone the 
structure is likely to remain of an undifferentiated embryonic tvpe. Later 
on. the striking tendency of the aberrant thyroid cells to arrange themselves 
in a move or less normal fashion asserts itself, and this tendency becomes all 
the more evident if mechanical restraint is removed, when the features of 
colloid hypcrtrojihy may be suiieradded. In other words, the life histon,' of a 
metastasis is likeh' to follow that of the developing cervical thyroid. Like it. 
the metastasts may function, as in the much-quoted case of von Eiselsbern,io 
and suudarly it may undergo colloid or cystic changes. Hence the e.xamina- 
tion ot one part of an osseous deposit, or examination at one stage of its 
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development, may prove misleading, ov'ing to the facility with which the thyroid 
cells assume structural variations. 



Fig. 2!)i. — Case 3. Iliac metastasis. Shows 
the general structure typical of both this and the 
femoral metastasis. Solid groups of cells prepon- 
derate, but early alveolar formation of a regular 
type with colloid is well seen. 


Fig. 255 . — Case 3. Iliac metastasis. Shows 
various stages in development ; solid groups of 
cells, small alveoli containing colloid, and dilated 
alveoli filled with darkly-staining colloid. 



Fig. 257 . — Case 3. Iliac metastasis. Another 
area showing well-marked alveoli of orin 
size with commencing colloid formation. 

Figs. 254 to 257 are reproduced to show the tendency of the metastases to revert 
or benign structure ; but, as noted in the text, other areas exactly reproduce the stnic 
nodules in the thyroid, and are regarded as certainly malignant. 


Fig. 25G. — Case 3. Iliac metastasis. High- 
power view showing changes characteristic of a 
simple colloid goitre. 


The tendency displayed by secondary deposits of a carcinomatous nature 
to assume a structure resembling that of the normal thyroid a feature 
emphasized by Eberth and designated “the return towards the normal 
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bv French ^\Titers — requires most careful consideration before a secondary 
tumour can be accepted as ha-v-ing a normal or benign structure, and more 
stress should be laid upon the reaction produced by the deposit on the 
surrounding tissues and its capacity of eroding and destro\*ing the bone than 
upon its histological characters. 

SUMMARY. 

The material is too scanty to permit of any formal ‘conclusions’, but the 
cases raise certain points -which merit consideration : — 

1. Jletastatic tumours of bone of thj-roid origin exhibit considerable 
histological variations. 

2. An embryonic or fatal structure appears to form the basal type, and 
this may develop towards a normal thyroid structure with formation of 
colloid, or may assume frankly malignant characters. All these variations 
mav be represented in the same tumour. 

3. The fact that secondary tumours may exhibit a striking tendency to 
the formation of a structure practically indistinguishable from that of the 
normal or benign th\Toid— “ the return towards the nonnal ’’—probably 
provides an explanation for some of the so-called benign metastatic tumours. 

4. This feature should be coupled Avith the fact that the proliferative 
changes in the thyroid indicative of malignancy may be so minute or even 
microscopical as to be readily missed in the absence of a thorough histological 
examination, and still more readily if reliance is placed on a clinical e.xamin- 
ation. 

5. The sinusoidal character of the tluToid circulation, seen to great 
advantage in adenomata, may have a direct bearing on the origin of benign 
metastatic tumours, 

6. The true criterion as to the benign or malignant nature of thvroid 
osseous deposits should be based on their destruetive behaviour towards the 
surrounding bone rather than upon their histological characters. 

Cases 1 and 2 were under the care of the late Professor Ale.xis Thomson 
in the Royal Infirmary. Edinburgh, and for the records of Case 3 I am greatly 
indebted to Dr. H. D. Wright, iioav of University College Hospital ^ledical 
School. 

The microi)hotographs arc the AA-ork of .Mr. PettigreAv, Technical .Assistant 
in the Department of Surgery, Edinburgh Unir'ersity. 
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A NEW TECHNIQUE FOR ARTHRODESIS OF THE 
TARSAL JOINTS.* 

By ALEXANDER AIACLENNAN, Glasgow. 

The problem of dealing with a paralytic foot resulting from infantile paralysis 
has been adequately solved by the performance of arthrodesis as recom- 
mended by^ Dunn. Unfortunately' these cases are often coniiolicated by 
deficiency' in growth of the entire leg, and especially' in tliat part of it below 
the knee. In such cases (T'ig. 258) there is little benefit to be gained by 
stabilization of the tarsal joints. Aii arthrodesis of the ankle-joint added to 

that of the tarsal joints, with fixalion of the foot 
in extreme extension (equinus position), is then 
advisable, as it adds the length of the foot to 
that of the leg. 

This operation as described by' jMikulicz 
adequately fixes the foot, but it necessitates the 
resection of the tarsus, and thereby' fails to gain 
the full possible lengthening of the leg. The 
operative technique about to be described has the 
advantage of jiroducing the minimum of shorten- 
ing of the foot, and, while it fi.xes the os calcis, 
also allows of some pressure being jjut on the 
heel, and so reduces that on the balls of the 
toes. This operation shoidd not be performed 
until the patient has reached nine y'ears of age, 
unless it be combined with a graft of bone extend- 
ing from the tibia to the metatarsus. 

In children under nine y'ears much of the 
tarsal bone is cartilage ; hence an arthrodesis is 
difficult to achieve in them. During the period 
of waiting, the foot is put up if necessary in 
successive plaster-of-Paris casings until a complete 
equinus position is obtained. Finally’, a celluloid 
splint is moulded to a cast of the foot, and the 
child becomes accustomed to walk on the balls of the toes until the requisite 

age is reached. _ . 

The operation is car-ried out as follows : A tourniquet is applied to le 
thigh. A dorsal incision to the outer side of the long flexor of the great toe 
extends obliquely' upwards from the space between the heads of the fiist am 
second metatarsal bones to the lower tibio-fibular joint. This incision rear les 



Fig. 258. — To illustrate the 
condition suitable for this oper- 
ation. 


* A communication made to the Association of Surgeons, Liverpool, 
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clown to the bones, avoiding as much as possible the clorsal cutaneous nerves 
and the dorsalis pedis artery. The tendinous slip of the short extensor 
passing to the great toe crosses the incision : it is not worth while conserving 
it. The first and second motatarsal bones are separated by the knife from 
each other, a saw or osteotome is inserted, and the cuneiform, scaphoid, 
and astragalus are split vertically. In such feet the bones are usually much 
rarefied and soft. Bv the aid of retractors the split in the foot is forcibly 
widened, exposing all the joints (Fig. 250). The various joints are erased 
by the osteotome and sharp spoon. The only difficulty in the operation 

will be found in rendeiing the 



Fin. — Specimen of split -foot from a Fig. 2G0. — Shows anliroJcsed 

child of 5 yeai.«, showing tlie free access to the foot in celluloid case, 

tnrsnl joints. 


they should he carefully jireservcd. and should be inserted into the wound before 
the incision is closed. Ligatures are not usually required, as the lucmorrhage 
is not serious. few subcutaneous catgut sutures may be inserted, and the 
wound closed. The foot is jnit up with a lateral straight wooden splint, to 
be followed, when the sutures are removed in a fortnight's time, by a plaster- 
of-l’aris ease, which should be retained for eight weeks. After six weeks 
the child should be cneouraged to walk, so as to stimulate the formation of 
the bone. .-V celluloid splint should then be fitted as shown in Fig. 260. 

In none of the cases ha\ c there been any untoward symptoms. Little 
pain is complained of. and there has been practically no hemorrhage. The 
external apiicaranee of the foot is unaltered, and its length not appreciablv 
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diminislied, Wlien fixation has been achieved, after a lapse of about six 
montlis, an artificial boot maj’- be made so as to distribute the pressure between 
the projecting heel and the balls of the toes. The various illustrations will 

render further deseription of the procedure 
unnecessary {Figs. 261, 262, 263). 

Altogether seven cases have been done 
on children between the ages of 10 and 12. 
In the first case the incision extended from 
the middle of the sole of the foot, between 
the first and second toes, up to the ankle- 
joint. The incision has now been curtailed 
to the dimensions referred to, as an incision 





Figs 201, 202. — To slio«' foot 
after splitting operation. 


Fig. 2C3. — Racliojiraph of foot shown in 
Fifj. 201 l> months after operation. 


into the sole of the foot was found to be unnecessary. The children Avalk 

without support of any kind other than a stiffened boot. „„„utation. 

The only alternative to the operation would seem to me to P 
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CYSTINUEIA WITH CALCULUS FORMATION. 

By IIABOLD C. EDWARDS, Lokdox. 

Cystin' calculus must be an exti-emely rare condition. Since AA oollaston 
first discovered a cystin stone in the bladder of a child in 1810, only some 
117 cases have been recorded. It is computed that 2h per cent of cystinurics 
develop stones, but this figure is probably high on account of the large 
number of unrecognized cases of cystinuria. The following case is of additional 
interest in that the passage of cystin crystals by the kidney is intermittent. 

The patient is a man of 36, of medium lieight and build, giving a history 
of quinsy when three years old. and with nocturnal enuresis up to the age of 
seven. He first suffered symptoms of stone in 1901, when he had a severe 
attack of renal colic, and passed small stones per urethram. Two years 
afterwards he was operated upon for acute appendicitis with abscess. From 
1903 to the present time he has had numerous attacks of renal colic, and 
has passed a large number of stones varying from minute dimensions to the 
size of a pea. The attacks have occurred at intervals of var\'ing duration, 
sometimes of two to three months up to nine to twelve months. An attack 
may last anything from two hours to six weeks. In the long attacks, pain 
is subacute, with severe exacerbations 

He has always suffered from ;i weak digestion, and during the last twenty 
years — i.e.. since the incidence of the renal complaint — he has been troubled 
^Yith flatulence and a feeling of weight in the epigastrium. This is greatly 
exaggerated before an attack of renal colic, and forms an actual prodroma. 
Rlepharitis. with much blepharosj^asm, and profuse watering of the eyes, are 
also prodromata. This condition reaches a climax during the renal attack, 
and slowly subsides. 

He has often suffered from rheumatism affecting both knees. For some 
years he has suffered occasional attacks of acute inflammation, with much pain 
and swelling of the first joint of either big toe. This seems most liable to occur 
in the early days of spring, and simulates gouty arthritis. During the early 
[lart of such an attack, which lasts about three weeks, it is agony to put the 
foot to the ground, and even the contact of bedclothes is intolerable. A 
radiograph of the joints was negative. 

He suffers from numbness of the arms on waking, frequent tremors, 
cramps at the backs of the knees, and a habit spasm of the arm when walking 
or driving. He is much addicted to talking in his sleep. Two years ago he 
suffered an attaek of herpes in the scalp. He occasionally suffers from\cne 
vulgaris on the back and shoulders. 

In 1906, as a result of the first operation of litholapaxy. he developed an 
epileptiform attack, which recurred in two, three, or six months, and alwavs 
happened during .sleep. The interval lengtliened until the attacks completely 
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disappeared some twelve years ago. Litholapaxy had been performed some 
eight times in all up to the time of admission. 


Extract from jNIedical Report, July 11. 1922 


E,Tnmi)iatio)i of Fmccs : — 

Undigested muscle fibres 
Undigested fats 
Fatty acids and soaps 
Undigested starch . . 

Ova and parasites . . 

Occult blood 
Crystals 

Organisms on culture 

Examination of Blood : — 
Hamioglobin 
Total red cells 
Colour inde.x 
Total white cells 
Lymphocytes 
Polymorphs 
Eosinophils 
Large mononuclears 
Mast cells 
j\Iyelocytcs 
Total cells counted . . 

Arneth index of polymorphs 

Average per cell (normal : 2-70) 
lodophilia 
Calcium index 
Malarial parasites 


. . Nil 

. . Nil 

. . Nil 

.. + 

. . Nil 

. . Nil 

. . Nil 

. . A high proportion of strepto- 
cocci and diphtheroids. 

. . 95 per cent 

5,070,000 per c.mm. 

. . 0-84 

. . 0,400 per c.mm. 

. . 35-0 per cent 

. . 55-0 „ 

. . 1-0 „ 

7-0 

.. 1-0 ,. 

.. LO „ 

. . 200 

(1 2 3 4 (5 

•• Is .34 40 19 2 per cent 
. . 2-79 

. . Nil 

. . Nil 

. . Nil 


Results of Urine Analysis : — 

Source 

Specific gravity 

Urea (normal 2-2 per cent) . . 

Total acidity (normal urine = 2 c.c. 

N /I NaOH per cent) 

Albumin coagulable 

Xanthoproteic reaction 

Sugar — Benedict’s test 

Acetone and diaceticacid (Rothera’stest) 

Amino-acid derivatives : 

Tryptophane as Skatoxyl 

,, ,, Indican 

., ,, Indirubin 

,, ,. Indol 

Tyrosine ,, Tyramine 

Bile salts 
Bile pigments 

Phosphates on boiling ( 

„ ,, neutralization J 

Organisms 
Deposit on cooling 

,, ,, centrifuging 


24 hours 
1012 

0-8 per cent 


1-0 c.c. per cent 

Nii 

Nil 

Nil 

Nil 


Nil 

+ 

Nil 

Nil 

+ 

Nil 

Nil 

Nil 


Streptococci and B. coU 
Slight . , 

Pus cells and organisms. 
cystin cr 5 'stals were observed. 



CYSTINUEIA Y^ITH CALCULUS 
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Family History. — ^Father, age 82, and mother, age 80, are still li\'ing, and 
enjoy reasonable health. They were not related before marriage. 

One brother and t-vvo sisters suffered from similar kidney calculi : 

(1) One sister died after ha\-ing one kidney opened some years ago. 

(2) A second sister had her right kidney removed about four years ago 
and has apparently had no further trouble, although she is in a state of 
chronic ill health. The kidney was enormously enlarged and adherent 
to stomach and bowels, and over two hundred cystin stones were found 
in it. (3) A brother two years senior has an abscess in one kidney and 
stones in the other. 

The patient has three children, and states that the oldest girl has 
the same sediments in her urine as he has liimself. 


Patient was admitted to King's College Hospital in Februarj*, 1924. He 
felt there was a large stone in his bladder which he could not pass per urethram. 



Fir,. ;r,4._n,c rarlioirrapl, shows a small collection of cvstin stones 
m the lower pole of the left kidnev. 


He brought tiji a few of some dozen small stones which he had recentU- v, .r 
n e. . me. Analts.s of one showed it to be entirely composed of cystin. ' ' 
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X ra3>-s showed a small collection of stones in the pehds of the left kidney, 
n-ith one Jon- down in the ureter and two in the bladder— a large and small 
one (Figs. 261, 265). 

The urine was pale yellow, and slightly turbid and oily. There was a 
slight y^ellow deposit. Reaction was alkaline. Much pus was present, and 
Staphylococcus albus and Bacillus coli were cultivated. Xo cystin crystals 
were found in the urine e^-en after acidifydng with acetic acid and acetone. 
The chemical reactions of cymtin were absent. 

The large stone was crushed by Sir John Thomson-Walker under stovaine, 
and shortly afterwards the small stone seen in the skiagram was passed. Tlie 
patient left hospital the next day. 

Repeated specimens of urine were sent up by the patient, hut no cystin 



Fig. 205. — One stone is slio\rn in the bladder, another in or 
near the left ureteric orifice, and a third in the left ureter a short 
distance from the orifice. 


was found on daily^ examination. On April 14, almost two months a cr 
litholapaxy^ a specimen was received by post which contained cy'stin ^0 ® ^ ® 
in abundance. The sjJecimen was different from those previously lecene . 
It was darker, more oily, and ydelded a heavy’- deposit. It had “ ' 

odour. Pus cells were abundant. On standing for a few day’s, the charac c ^ 
istic smell of hydrogen sulphide der-eloped. Cada^-crin and jjutrescin ver 
looked for in this specimen by’ benzoydation, but I could cletect none. 

Specimens received from the parents contained no cystin. . ^ 
all three children was dark and yielded a heavy deposit. No cystm "“L 
in either, but ^’ery characteristic tyrosin crystal were found m tlie u 
the y’oungest child, a girl of 4. 



CYSTINURIA. AVITJ-1 CALCULUS :M!> 

The patient lives some luiiulrcd miles away, ami experimental work is 
impossible. As far as it has been exploitetl. the ease seems to add little 
further to our present knowledge of the subject, beyond the fact that it delin- 
itely establishes a eondition of intermittcnl eystinuria. Two years aeo. a 
very thorough search for eysfin in the urine was negali\-e. for two months 
only one sjiccimen was obtaincfl in whi<‘li it was found. .Ml specimens were 
se.nrchcd regularly without result until the specimen received on .April 1 t 
showed evstin in abundance. Two eases of tem])orary eystinuria ha\'e been 
previously recorded by \Varburg. and Semon and Lewis. 

The familial nature of the <lisorder is brought out strongly, partieidarly 
along horizontal lines, i.e.. the brothers and sisters of the p:ifient. The tirine 
of the children is not above suspicion. Only one speeimeii from each ehihi 
was examined, and although repeated attempts to find crystals bore no fruit, 
yet the urines were far from normal, and I think it higlily prr)bable that .at 
some time or other eystin could be found. The discovery of tyrosin in the 
youngest child is hard to explain aj)art from eystinuria. 

The gouty attacks lead one to think of .Abficrhalden's famous ease- of the 
infant who died of so-called ‘inanition*, and in whose tissues deposits of eysfin 



ADC D 

Fic. 20f*. — The print is of various iirinnn.' stones X-rayctl Fiinnltaneoii^sly, to *ho\v their 
relative opacity. A. Oxalate. B, Pho-plmte. C. ODlleelion of small eystin 
D, Uric acid stone. 

crystals were found. Although there is no definite evidenee that the acute 
attacks of arthritis are in any way related to the error of metabolism, it seems 
reasonable to suspect an intra-articular deposit of eystin similar to the deposit 
of sodium biurate in gout. 

The liability to skin disorders finds a parallel in the case described bv 
Miller which displaj'ed a ‘ stubborn urticaria Aliller actually found eystin 
crystals in the blood. 

The prodromal attacks of dyspepsia do not occasion much comment, but 
it is difficult to associate the attaeks of blepharitis with the renal condition. 
In Tennant's case of a young woman, age 21, the only symptom beyond 
hsematuria was that “ her eyes filled with tears during urination ". Refie.v 
lachrymation can be readily understood, and probably occurred in the case 
quoted, but there is nothing to explain the blepharitis. 

There is a popular conception that eystin stones cast a poor shadow with 
X rays. As Alorris pointed out some years ago, c\'stin calculus is second onlv 
in X-ray opacity to oxalate calculus. The accompanying photograph (Fig. 
266) shows a comparison between urinar}' stones given the same exposure. 
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Treatment, as in all disorders of metabolism, is disappointing. Ration- 
all}", treatment should be directed towards arresting the excretion of cvstin 
by the kidneys as a prophylactic against calculus formation. Diet has little 
effect. It has been shown that ingestion of cystin by mouth has no influence 
upon the output of cystin b}" the kidneys, although it increases the output 
of organic sulphates. Cystin is soluble in alkaline media ; thus, by keeping 
the urine alkaline, cystin crystals should not be formed. Klemperer and 
Jacoby state that administration of 6 to 10 grm. of sodium bicarbonate causes 
coTUjrlete cessation of cystinuria. In cases in which stones have already been 
formed, this treatment is of no avail. 

Ciiolcic acid may be gh'en— -a treatment based on the hypothesis that 
endogenous cystin should normally become the taurin of the bile salts, and 
that its excretion as cystin is due to lack of choleic acid with which it can 
conjugate. 

In this case, as in many quoted, bone! sepsis determines the pelvic infec- 
tion which furnislies the irreversible colloid that glues the crystals into calculi. 
An attempt should be made, therefore, to allay fermentation in the bowel by 
intestinal antiseptics, such as salol and kerol, coupled with urinary antiseptics. 
A course of vaccines may be tried. In the case described, a vaccine was pre- 
]rared from the frecal strains enumerated above, the dose rising from OJ c.c. 
to a maximum of l-O c.c., at intervals of from five to seven days. This treat- 
ment gave rise to an eczema which )3ersi.sted throughout the course, and 
seemed to have little effect upon the condition. 

The question of operative measures must receive consideration. The 
risks of nephrectomy in this case would, I think, be unjustifiable. Removal 
of the stones by nephrotonry would be useless. The infection of the pelvis 
woidd again determine the formation of new stones. Southam, however, 
states that cystinuria may cease with operation, and quotes a case which 
remained free from cystin for fourteen years after operation. 

The case described is being treated with kerol and urinary antiseptics. 
and stones too lai'ge to be passed per urethram are dispersed by crushing as 
they arise. 

I wish to thank Sir John Thomson-Walker for permission to investigale 
and publish this case, and Mr. C. P. G. Wakeley for his adi'ice. 
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CATHETEElZATlOiS" OF TEE UEETEU.S 
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RETROPERITONEAL CATHETERIZATION OF THE URETERS. 
Hy Axnuuw ITI.I-Kirrox, Ukm ast. 

It occasiouallv liappcus that for some ronsoii it is imjiossiiih' tf> i'atl,rlt'ri7.f 
the ureters bv the ordinary method. The bladder may be so (■xlei,si% ely 
ulcerated, or so irritable, that enough Ihiid cannot be retained ; or tlie medium 
mav he so clouded hy blood, pus. mucus, deiiris. etc., that the ureteral oriliccs 
cannot he seen. The ureter, or its orifice, may be stenosed. <lisplaced. or 
distorted bv some local condition, as. for c.\amplc. a tumour inside or outside 
the bladder. .\ fold, or some unusual conformation of the intramural ])orlion 
of the ureter, or spasm, may prevent the passage of the catheter, A large 
endovesical prostate, or other projecting tumour, may also g;vc rise to in- 
superable difTiculties by placing the ureteral orifices out of view or o\it of 
reach. The operation about to be described was designed with the object of 
surmounting any of these dilTicultics. 



Fig. 207. — Slioirinp: peritoneum carrj-ing ureter stripped back from pelvic wali. The 
ureter is shoivn feed betneen fivo points by Lnne-’s ti.ssne foreep.s. The introduction of 
a tmeteral catheter is shoira. Tlie segment of ureter between the forceps sbonld be tant, 
nnei the ureter slioiild be Jes? curved on the right side of the ficure. The catheter 

Is entering a small slit in the longitudinal axis of the ureter. 


An incision about I in. long is made in the lower iliac region, and the 
e.vternal oblique aponeurosis split in the direction of its fibres. After retraction, 
the internal oblique and transversalis muscles are similarlv split in the direction 
of their fibres. The edges of the wound are now widely retracted, and the 
peritoneum is stripped from the iliac fossa and the lateral wall of the pelvis 
until the external iliac artery is reached. It will be found that the ureter 
las been reflected with the peritoneum, and can be recognized on its deep 
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surface as a thin strap, accompanied by longitudinal vessels. A section, about 
2 in. long, of the ureter is steadied by two pairs of Lane’s tissue forceps, each 
of which surrounds the ureter without damaging it. By traction on these 
forceps the required area of the ureter can be made taut, and brought, with 
the adherent peritoneum, towards the surfaee of the wound. A short ionai- 
tudinal incision is made into the lumen, and a eatheter introduced towards 
the renal pehds {Fig. 267). This is done on both sides, and specimens are 
obtained from both kidnej's. When sufficient urine has been collected, the 
small slit is accurately closed by a double layer of fine eontinuous catgut 
suture, e.vcluding the mucous membrane. A small glove-drain is introduced, 
and the wound closed in the usual way. 

This procedure was carried out in the following case, that of a male, age 
45. About two years previous to my examination he began, rather suddenly, 
to suffer from frequency of micturition. This had continued ever since, and 
was accompanied by the passage of ‘blood and corruption’ in the urine. If 
he held his urine too long he had pain in the penis. During the night, if he fell 
asleep, he might retain for a maximum of two hours, but as a rule he was 
obliged to micturate every ten minutes, day and night. I examined him on 
Aug. 27, 1923. He appeared to be a strong, healthy man. Nothing could be 
made out on abdominal examination. Per rectum, he complained of pain on 
pressure over the base of the bladder. Nothing abnormal could be detected 


in the prostate or testes. 

The urine was cloudy, alkaline, sp. gr. 1010, contained phosphates, pus. 
some blood-cells on microscopic examination, and a small amount of albumin. 
Sugar was absent. A few clumps of bacilli resembling tubercle bacilli were 
found in the urine, but the bacteriologist was not quite satisfied as to their 
identitJ^ The bladder held, with great difficulty, about 2 oz. of fluid, and 
the patient strained and struggled so much that cystoscopy was almost 
impossible. The right side of the bladder appeared fairly normal. On the 
left side there w'as a good deal of redness, and the orifice of the left ureter 
was obscured by a small cystic swelling. There was a good deal of bleeding 
from the region of the neck of the bladder, which prevented a satisfactory 
examination. Attempts were made to catheterize the ureters, but althougi 
the points of the catheter engaged the orifices, they could not be passed farther. 
About a fortnight later, further attempts w'ere made, after the injection o 
indigo-carmine subcutaneously and under an anaesthetic, but again witiou 
success. The ureters were then exposed in the iliac regions. The left side uas 
first dealt wdth, and then the right. Both ureters w'ere dilated and their va 
W'ere much thicker than normal. I attributed this to back jrressure from com 
pression of the intramural portion of the ureters by overaction of the r a ( cj 
muscle. A small slit w'as made into each ureter, so as to admit a lire 
catheter, and specimens were easily' obtained. On conclusion of the o ser\. 
tion the openings w'ere accurately sutured with fine catgut on a roun 
and the w'ounds in the irarietes closed. Healing took place by first in 

The specimen from the right side w'as slightly cloud}', with a ue 
was neutral in reaction, had a specific gravity of 1010, and containec . 

amount of pus and a trace of albumin. An odd red cell an t 

.epithelial cells were seen on microscopical examination, liie ci 




